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Abstract: Patients with schizophrenia and bipolar disorder have a reduced life expectancy of 10 to 25 years
compared to the general population. Cardio-metabolic disorders are to a large extent responsible for premature
mortality among patients with severe mental illness. Major risk factors of cardiovascular disease include
hyperglycemia, obesity, dyslipidemia and hypertension. This study measured the plasma glucose and lipid
profile in a sample of patients with severe mental illness and assessed the risk of cardio-metabolic disorders
among them. Eighty patients with schizophrenia, 40 patients with bipolar disorder and 50 control subjects were
recruited for the study from the Department of Psychiatry, Alex Ekwueme Federal University Teaching Hospital,
Abakaliki. Form each consenting participant, Smls of fasting blood samples was drawn using venipuncture.
Enzymatic techniques were employed in the assay of fasting plasma glucose (FPG) and lipid profile The findings
showed that the FPG of patients with schizophrenia (6.45+3.74mmol/l) was significantly higher (p=0.026) when
compared to the FPG of the control subjects (5.14+1.55mmol/l) but there was no significant difference when the
FPG value of the subjects with bipolar disorder was compared to either that of the control or the subjects with
schizophrenia. The plasma total cholesterol (5.34+1.29mmol/l) and triglycerides (1.45+0.78mmol/l) of patients
with schizophrenia were statistically higher (p=0.000 and 0.001) respectively when compared with that of the
control group 4.67+1.15mmol/l and 0.99+0.44mmol/l respectively. In Conclusion: Subjects with schizophrenia
are at increased risk of developing cardio-metabolic abnormalities. Their metabolic profile should be monitored
closely during the course of their management to enable early intervention in event of any cardio-metabolic
disorders.
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INTRODUCTION

The rate of mortality and morbidity in patients with
severe mental illnesses including schizophrenia and
bipolar disorder is two to three times higher than the
general population [1-3]. This reduces their life
expectancy by 10 to 25 years compared to the general
population. Physical illnesses and cardiovascular risk
factors are responsible for the high rate (about 60%)
premature mortality and increased morbidity in patients

with severe mental illness [4-6]. Poor management and
under-diagnosis of physical illnesses and cardiovascular
disease in this class of patients further contribute to
reduced life expectancy [7, 8].

People suffering from severe mental illnesses are at
more risk of developing cardiovascular disease compared
to the general population [9]. Major risk factors for
cardiovascular disease include hyperglycemia, abdominal
obesity or an increase in body mass index, hypertension
and dyslipidemia, defined as a low serum concentration of
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high density lipoprotein cholesterol (HDL-C) and
increased serum concentration of low density lipoprotein
cholesterol (LDL-C), triglycerides and total cholesterol.
Other risk factors include sedentary life style, poor dietary
habits consisting of low fiber and high saturated sugar,
age, male gender and family history of cardiovascular
disease [10]. Although also present in the general
population,
prevalent in patients with schizophrenia and bipolar
disorder [11, 12].
Antipsychotic
antipsychotics used commonly in the management of

these cardio-metabolic risks are more

medications especially atypical
psychotic patients further poise a risk of developing
cardiovascular disease by interfering with metabolism in
these patients [13]. Obesity, a common side effect of
antipsychotic medication is a common denominator in the
etiology of metabolic syndrome and also a major risk for
cardiovascular disorders [14].

Metabolic

cardio-metabolic risk factors associated with insulin

syndrome, described as a cluster of
resistance including abdominal obesity, dyslipidemia,
hyperglycemia and hypertension, is common in patients
with schizophrenia and bipolar disorder. Its estimated
prevalence in patients with severe mental illness ranges
from 30 to 60%, a rate higher compared to the general
population [15].

In order to improve the life expectancy of patients
with schizophrenia and bipolar disorder, it is paramount to
monitor early signs of cardio-metabolic risks. Therefore,
this study investigated the fasting plasma glucose (FPG),
total cholesterol, low density lipoprotein cholesterol
(LDL-C), triglycerides and high density lipoprotein
cholesterol (HDL-C) in patients with schizophrenia and
bipolar disorder compared with the general population
and also assessed the risk of cardio-metabolic disorder in
this sample of patients.

MATERIALS AND METHODS

Study Setting: The study is a cross sectional case-control
study carried out in Alex Ekwueme Federal University
Teaching Hospital, Abakaliki Ebonyi State Nigeria.
The hospital came into existence in 2011 following the
merger of Ebonyi State University Teaching Hospital and
Federal Medical Centre Abakaliki by the Federal
Government of Nigeria. The Teaching Hospital is planned
as a 1000-bed capacity tertiary health facility offering
specialist services in several medical and surgical
subspecialties [16].
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Study Subjects: One hundred and twenty patients with
severe mental illness of which 80 were diagnosed with
schizophrenia and 40 diagnosed with bipolar disorder
were randomly selected from both out-patient and
in-patient sections of the Department of Psychiatry.
Consenting patients who met inclusion criteria were
recruited if diagnosed by consultant psychiatrists using
the International Classification of Diseases-10 to have
either schizophrenia or bipolar disorder. Patients who
were between 15 to 65 years of age were recruited.
Patients were excluded if they had co-morbid HIV,
epilepsy or history of substance use. For the control
group, 50 healthy subjects with no history of medical and
psychiatric conditions after examination by consultant
psychiatrists were recruited from among staff and
students of the hospital.

Ethical Issues: Ethical approval for the study was
obtained from the Ethical Committee of Alex Ekwueme
Federal University Teaching Hospital, Abakaliki. Informed
consent from the patients and/or care givers was
obtained. Patients were educated on the details of the
study and assured of confidentiality of information.
Only subjects who consented were enrolled in to study.

Procedure: Fasting blood samples were obtained by
venipuncture from each consenting participant and
analyzed for FPG, total cholesterol, triglyceride, LDL-C
and HDL-C. Measurements of anthropometric variables
which included, BMI (height and weight), waist
circumference, systolic and diastolic blood pressure were
obtained.

Enzymatic method according to Tinder [17], was
employed in the estimation of glucose. For the estimation
of total cholesterol and HDL-C, the method of Allan et al.
[18] was employed while the method of Bucolo and David
[19], was used in the estimation of triglyceride.

LDL-C was calculated using Friedewald equation [20]:
LDL-C=TC - TG/2.2 - HDL-C

Dyslipidemia was defined as elevated total
cholesterol (=5.0mmol/1), elevated LDL-C (=3.4mmol/l),
elevated triglyceride (>1.6mmol/l) and a low HDL-C
(£1.04mmol/l). Hyperglycemia was defined as fasting
blood glucose »6.2mmol/l. Elevated BP was defined when
BP was more than 130/85mmHg, abdominal obesity was
defined with waist circumference >80cm for women and
102cm for men.
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All laboratory analysis was carried out in the
Laboratory Department, Alex Ekwueme University
Teaching Hospital. The performance of the parameters
was evaluated using commercially purchased control sera
and the routine quality control procedures were
maintained.

Data Analysis: The results were analyzed using statistical
package for social science version 20. Descriptive
variables were described in mean + standard deviation
while qualitative variables were expressed in percentage.
Students t-test one-way ANOVA was used to compare
variables. P value was considered significant when
P<0.05.

Limitation of the Study: The limitations of the study
include a small sample size and short period of research.

None consideration of treatment regimen of the
patients also limits the findings of this research.
We recommend further studies with a large sample size
and with specific interest in the different antipsychotics
and mood stabilizers used in the management of the
psychiatric conditions.

Table 1: Socio-demographic characteristics of the study groups

RESULTS

The socio-demographic characteristics of the study
participants is shown in Table 1. This study assessed
80 subjects with schizophrenia, 45% male and 55% female,
40 subjects with bipolar disorder of which 42.5% were
male and 57.5% were female and 50 control subjects,
46.0% males and 54.0% females. The mean age was
37.09+£10.14years,28.20+6.84yearand31.44+10.77years for
subjects with schizophrenia, bipolar disorder and control,
respectively.

The treatment characteristics of the study
participants are shown in Table 2. The table shows that
treatment naive patients were 22.5% while 11.25, 38.75
and 27.5% had been on treatment for 1 to 6 months, 6
to 12 months and more than 12 months respectively.
Also, 40 subjects with bipolar disorder, 42.5% male,
57.5% female, 45.0% treatment naive, 20.0, 25.0 and
10.0% treated for 1 to 6 months, 6 to 12 months and
more than 12 months respectively with mean age
28.20+6.84 years and 50 apparently healthy control
subjects with mean age 31.44+10.77 years were included
in the study.

Variables Schizophrenia N=80(%) Bipolar disorder N=40(%) Control N=50(%)
Sex

Male 36(45.0%) 17(42.5%) 23(46.0%)
Female 44(55.0%) 23(57.5%) 27(54.0%)
Marital status

Single 52(65.0%) 26(65.0%) 34(68.0%)
Married 28(35.0%) 14(35.0%) 16(32.0%)
Age range

16-25years 9(11.25%) 16(40.0%) 17(34.0%)
26-35years 35(43.75%) 18(45.0%) 19(38.0%)
36-45years 21(26.25%) 6(15.0%) 9(18.0%)
46-55years 9(11.25%) 0(0.0%) 2(4.0%)
56-65years 6(7.50%) 0(0.0%) 3(6.0%)
Table 2: Treatment characteristics of the study groups

Variables Schizophrenia N=80(%) Bipolar Disorder N=40(%)
Duration of treatment

Naive 18(22.5%) 18(45.0%)
1-6months 9(11.3%) 8(20.0%)
6-12months 31(38.7%) 10(25.0%)
>12months 22(27.5%) 4(10.0%)
Class of antipsychotic

Not on antipsychotic 18(22.5%) 18(45.0%)
Atypical 37(46.2%) 11(27.5%)
Typical 25(31.3%) 11(27.5%)
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Table 3: Comparison of the metabolic indices among the study groups

Variables SCZ N=80 BD N=40 Control N=50 F-stat P-value SCZ vs. BD SCZ vs. Control BD vs. Control
BMI (kg/m?) 24.78+4.61 22.99+3.66 23.57+5.07 2.390 0.095 0.129 0.431 1.000
WC (cm) 90.75+14.62 80.89+5.59 81.58+6.11 15.923  <0.001* <0.001%** <0.001* 1.000
SBP (mmHg) 123.24+21.68  116.35+11.256 128.48+12.241 5.525 0.005* 0.121 0.279 0.003*
DBP (mmHg) 80.23+12.280  76.20+10.311 82.22+10.243 3.249 0.041* 0.201 0.982 0.038*
FPG (mmol/L) 6.45+3.74 5.23+0.79 5.14+1.55 4.563 0.012* 0.069 0.026* 1.000
T.chol (mmol/l) 5.34+1.29 4.45+1.02 4.67+1.15 9.240 <0.001**  <0.001** 0.006* 1.000

TG (mmol/l) 1.45+0.78 1.26+0.64 0.99+0.44 7.083 0.001* 0.446 0.001* 0.188
LDL-C (mmol/L) 2.82+1.28 2.07+0.97 2.49+1.20 5.300 0.006** 0.004%** 0.408 0.284
HDL-C (mmol/L) 1.91+0.96 1.82+0.82 1.68+0.61 1.158 0.317 1.000 0.390 1.000

*values differ significantly from control (p<0.05). **values differ significantly between Schizophrenia and Bipolar disorder (p< 0.05). BMI = Body mass index

WC = waist circumference, SBP = systolic blood pressure, DBP = diastolic blood pressure, FPG = fasting plasma glucose, T. chol = total cholesterol,

TG = triglycerides LDL-C = low density lipoprotein cholesterol, HDL-C = high density lipoprotein cholesterol, SCZ = Schizophrenia, BD = Bipolar Disorder

Table 4: Relationship between metabolic indices and age of the study groups

Age Group
Variables
FPG (mmol/1) 16-25 26-35 36-45 46-55 56-65 F-stat P-value
Schizophrenia 5.11+0.65 5.26+0.96 5.59+1.03 10.10+2.88 12.92+10.32 12.930 <0.001
Bipolar disorder 5.18+0.88 5.294+0.81 5.18+0.57 7 7? 0.095 0.909
Control 5.09+1.23 5.3142.12 5.06+1.12 4.95+0.64 4.67+0.49 0.134 0.969
T.Chol (mmol/l)
SCZ 5.51+1.35 4.88+1.23 5.40+0.67 5.57+1.48 7.22+1.49 5.300 0.001
BD 3.94+1.12 4.60+0.81 5.3340.43 7 7 5.563 0.008
Control 4.82+1.36 4.23+1.08 5.17+0.66 4.15+0.49 5.47+0.99 1.737 0.158
TG (mmol/l)
SCZ 1.43£1.01 1.26+0.67 1.4740.62 1.70+1.22 2.08+0.46 1.791 0.140
BD 1.38+0.54 1.27+0.75 0.90+0.51 7? 7 1.224 0.306
Control 0.90+0.37 1.08+0.54 0.99+0.40 0.85+0.49 1.07+0.40 0.440 0.779
LDL-C (mmol/l)
SCZ 3.19+1.20 2.22+1.35 3.22+0.93 3.24+1.27 3.68+0.77 4.094 0.005
BD 1.89+1.07 1.97+0.77 2.85+1.04 7? 7 2.468 0.099
Control 2.71£1.29 2.08+1.25 2.73+0.75 2.00+1.13 3.50+1.06 1.427 0.241
HDL-C (mmol/l)
SCZ 1.70+1.03 2.17+0.77 1.50+0.66 1.58+0.91 2.60+1.94 3.049 0.022
BD 1.36+0.43 2.09+1.02 2.20+0.42 7 7 4.801 0.014
Control 1.70+0.58 1.56+0.58 1.89+0.83 1.80+0.85 1.57+0.06 0.464 0.762

FPG= fasting plasma glucose, T.chol= total cholesterol, TG= triglycerides, LDL-C= low density lipoprotein cholesterol, HDL-C= high density lipoprotein

cholesterol, SCZ=Schizophrenia, BD=Bipolar Disorder

Comparison of the metabolic indices among the study
groups is as shown in Table 3. The fasting plasma
glucose of patients with schizophrenia (6.45+3.74mmol/l)
was significantly higher (p=0.01) when compared with
values for the control subjects (5.14+1.55mmol/l). The
values of total cholesterol (5.34+1.29mmol/l) and
triglycerides  (1.45+0.78mmol/l) of patients with
schizophrenia were significantly higher (p=0.00) and
(p=0.00) respectively when compared with the values of
the control group, 4.67+1.15mmo/1 and 0.99+0.44mmol/m
respectively. Also, serum  total cholesterol
(5.34+1.29mmol/1) and low density lipoprotein cholesterol
(2.82+1.28mmol/l) were significantly higher (p=0.00) in
patients with schizophrenia compared to patients with
bipolar disorder.

The relationship between metabolic variables and the
age is shown in Table 4. The mean values for fasting
plasma glucose are significantly higher in the older
patients with schizophrenia (p=0.00). All clinical
parameters studied in the subjects with schizophrenia
show significant increase (p<0.05) in the older age group
compared to the younger age group except for TG which
showed no significant difference (p>0.05).

Subjects with bipolar disorder recruited were between
16 to 45 years. In these subjects, there was no significant
age related difference in the mean values of fasting plasma
glucose (p>0.05). Total cholesterol shows significant
difference (p<0.05) among the older age group compared
to the younger group. HDL-C and LDL-C are significantly
higher (p<0.05) between groups.
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DISCUSSION

In this study, we aimed at evaluating the risk of
cardio-metabolic disorders in a sample of patients with
schizophrenia and bipolar disorder by assessing their
fasting plasma glucose, total cholesterol, triglyceride,
LDL-C, HDL-C levels.

Schizophrenia and  bipolar disorders are life
threatening and shortening illnesses due to the disease
itself or due to physical illnesses especially,
cardiovascular disorders [9]. Metabolic syndrome, a
cluster of hypertension, dyslipidemia, hyperglycemia and
obesity, is a modifiable risk factor for cardiovascular death
[21]. The etiology of this excess cardiovascular disease is
multi-factorial and likely includes genetic factors and
lifestyle factors as well as disease specific and treatment
effects [2]. Early detection and management is important
in preventing death due to medical problems in patients
with severe mental illnesses, including schizophrenia and
bipolar disorder. In the present study, we ascertained the
risk of cardiovascular disecases in patients with
schizophrenia by studying their fasting glucose level,
lipid profile as well as obesity and blood pressure.

Results of this study shows a statistical significant
higher blood glucose in patients with schizophrenia
compared to the control but no significant difference
between patients with bipolar disorder and the control
group. This is consistent with reports of earlier studies
which reported a higher prevalence diabetes mellitus in
patients with severe mental illness compared to the
general population [5, 22]. Also, in similar demographic
region, higher prevalence of diabetes mellitus was
reported in patients with schizophrenia compared to the
other psychiatric illness [23]. This study also reports
hyperglycemia significantly higher in patients with
schizophrenia between 46 to 65years compared to the
younger age group. This report is in tandem with earlier
studies which reported an association between age and
diabetes mellitus/hyperglycemia in patients with
schizophrenia [23, 24]. A higher prevalence of diabetes
mellitus among patients with schizophrenia with mean age
of 55years has been reported by previous studies [24].
Long term use of antipsychotics and unhealthy lifestyle
practiced by these patients may further increase risk of
developing hyperglycemia. Although the effect of
antipsychotic treatment was not taken into consideration
in the present study, majority of the subjects with
schizophrenia 37(46.2%) who were enrolled in the study
were on atypical antipsychotics, a known risk of
developing disorders in glucose metabolism. Our result on
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the glycemic state of patients with bipolar disease showed
no statistical significant difference when compared with
that of the control group and patients with schizophrenia,
differs from reports from previous study [25]. Increased
rate of glucose dysregulation was reported in patients
with bipolar disorder, particularly in women above
40 years of age compared to the general population [25].
Medications used in the treatment of bipolar disorder
further increased their risk of developing hyperglycemia
and diabetes mellitus [26]. The difference in report may be
because majority (45%) of subjects with bipolar disorder
recruited was treatment naive. Also, our subjects were
mostly younger in age.

The presence of hyperglycemia in schizophrenia may
present as an independent entity or may be complicated
by the psychiatric condition. Schizophrenia however has
been found to act as a significant independent risk factor
for development of hyperglycemia and diabetes [27].
Increased circulating concentrations of cortisol and
catecholamines and immunological alterations, such as
altered cytokine expression, has been recorded in
schizophrenia and may provide a putative mechanism by
which psychiatric disease itself contributes to the
pathogenesis of diabetes as well cardiovascular disease
[28]. Knowledge of associated risk factors can help
identify and manage at-risk patients promptly.

Epidemiological  studies have shown that
dyslipidemia is a powerful risk factor for coronary heart
disease. Dyslipidemia has been associated with
schizophrenia in previous studies [29-32]. This is in
keeping with results of the present study. From the
present study we observed that total cholesterol and
triglyceride were significantly higher in subjects with
schizophrenia compared to the control subjects. The
serum LDL-C of patients with schizophrenia though
higher than LDL-C of the control subject did not show a
statistical significant difference. From our result, we
observed that schizophrenia is associated with abdominal
obesity, evident by waist circumference which is
significantly higher than the waist circumference of the
control subjects, an observation in keeping with previous
reports [33]. Patients with schizophrenia are prone to
obesity due positive and negative symptoms of the
disease as well as negative life style habits such as
physical inactivity and increased calorie intake [33].
Obesity and sedentary lifestyle are known predictors of
dyslipidemia and cardiovascular disease.

Dyslipidemias occur in schizophrenia with or without
antipsychotic medication though the condition may be
worsened by medication and progresses with treatment
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[30]. Although we did not look at the effect of different
antipsychotic medications on the lipid profile of the
patients, a greater percentage (46.2%) of subjects with
schizophrenia enrolled were on atypical antipsychotic
medication which is known to increase the risk of
dyslipidemia [30, 34].

From our results, we observed that there is no
significant difference between the lipid parameters of
subjects with Dbipolar disorder and control subjects.
This result may be explained by the fact that the enrolled
subjects with bipolar disorder were majorly young and
treatment naive. There was no statistical significant
difference between the waist circumference of patients
with bipolar disorder and the control subjects.

On comparing the metabolic parameters of
schizophrenia with bipolar disorder, we observed that the
subjects with schizophrenia are more at risk of developing
cardio-metabolic disorders. Explainable by the fact that
the patients with bipolar disorder recruited for the study
were younger compared to those with schizophrenia.
According to reports, bipolar disorder is diagnosed more
in adolescents [35]. The results of this study suggests
that the adult population with schizophrenia are more
likely to develop metabolic abnormalities as significant
hyperglycemia and dyslipidemia is observed among this
sample of subjects. This is not very surprising since
hyperglycemia, dyslipidemia and obesity are associated
with increase in age.

CONCLUSIONS

Patients with severe mental illness especially
schizophrenia are exposed to risk of cardio-metabolic
disorders due to the presence of hyperglycemia and
dyslipidemia commonly associated with this condition.
One major finding of the present study is that increase in
age to a large extent influences abnormalities in
metabolism among the studied patients. This risk may be
increased further the use of atypical antipsychotic
medication. Management of these patients should include
strict monitoring of their metabolic profile especially as
they advance in age.

What Is Known about the Topic?: The prevalent rate of
dyslipidemia, obesity and hyperglycemia among patients
with schizophrenia and bipolar disorder is high compared
to the general population. This increases the risk of
mortality among these of patients by about 60%. Variable
factors including antipsychotic medication used in the
management of the patients are contributory to the
increased risk.
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What this Study Adds:

The prevalence of cardiometabolic risk especially
hyperglycemia and dyslipidemia is high among
patients with severe mental illness especially those
with schizophrenia compared to the general
population.

The use of typical antipsychotic medication may
contribute the development of cardio-metabolic
disorders among patients with schizophrenia.
Increase in age is a major risk factor of hyperglycemia
among patients with schizophrenia.

ACKNOWLEDGEMENTS

We acknowledge the Head of Department, entire staff
and patients of the Department of Psychiatry of the
institution. They were all very helpful and supportive
during the recruitment stage of this research.

REFERENCES

Zahan, T., N. Akhter, M.S.I. Mullick and Z.F. Dewan,
2015. Metabolic risk factor profile in patients on
treatment with second generation antipsychotics:
Bangladesh Medical Research Council Bulletin,
41: 155-150.

De-Hert, M., C.U. Correll, J. Bobes, M. Cetkovich-
Bakmas, D. Cohen, I. Asai, J. Detraux, S. Gautam,
H. Moller, D.M. Ndetei, J W. Newcomer, R. Uwakwe
and S. Leucht, 2011. Physical illness in patients with
severe mental disorders. 1. Prevalence, impact of
medications and disparities in health care: World
Psychiatry, 10: 52-77.

Holt, R.I.G. and R.C. Peveler, 2010. Diabetes and
Cardiovascular risk in severe mental illness: a missed
opportunity and challenge for the future: Practical
Diabetic International, 27(2): 79-84.

Correll, C.U., D.S. Ng-Mak, D. Statkey-Mailey,
E. Farrelly, K. Rajagopalan and A. Loebel, 2017.
Cardiometabolic comorbidities, readmission and
costs in schizophrenia and bipolar disorder: A real-
world analysis: Annals of General Psychiatry,
16(1): 1-8.

Vancampfort, D., C.U. Correll, B. Galling, M. Probst,
M. De Hert, P.B. Ward, S. Rosenbaum, F. Gaughran,
J. Lally and B. Stubbs, 2016. Diabetes mellitus in
people with schizophrenia, bipolar disorder and
major depressive disorder?: a systematic review
and large scale meta-analysis: World Psychiatry,
15(2): 166-174.



10.

1.

12.

13.

14.

15.

16.

World J. Med. Sci., 18 (4): 122-129, 2021

Mitchell, A.J. and S.A. Hardy, 2013. Screening for
metabolic risk among patients with severe mental
illness and diabetes: A national comparison:
Psychiatric Services, 64(10): 1060-1063.

Mitchell, A.J., V. Delaffon, D. Vancampfort,
C.U. Correll and M. De Hert, 2012. Guideline
concordant monitoring of metabolic risk in people
treated with antipsychotic medication: Systematic
review and meta-analysis of screening practices:
Psychological Medicine, 42(1): 125-47.

Joukamaa, M., M. Heliovaara, P. Knekt, A. Aromaa,
R. Raitasalo and V. Lehtinen, 2001. Mental disorders
and cause-specific mortality: British Journal of
Psychiatry, 179: 498-502.

De Hert, M., J. Detraux and D. Vancampfort, 2018.
The intriguing relationship between coronary heart
disease and mental disorders: Dialogues in Clinical
Neuroscience, 20(1): 31-40.

Nasitowska-Barud, A., T. Zapolski, M. Barud and
A. Wysokifiski, 2017. Overt and covert anxiety as a
toxic factor in ischemic heart disease in women: The
link between psychological factors and heart disease:
Medical Science Monitor, 23: 751-758.

Newcomer, J.W., 2006. Medical risk in patients with
bipolar disorder and schizophrenia: Journal of Clinical
Psychiatry, 67(9): 25-42.

American Diabetes Association, 2004. Consensus
Developmnet Conference on Antipsychotic Drugs
and Obesity and Diabetes: Diabetes Care,
27(2): 596-601.

Newcomer, JW. and D.W. Haupt, 2006. The
Metabolic Effects of Antipsychotic Medications:
Canadian Journal of Psychiatry, 51(8): 480-491.
Kaushal, J., G. Bhutani and R. Gupta, 2012.
Comparison of fasting blood sugar and serum lipid
profile changes treatment with atypical
antipsychotics olanzapine and risperidone: Singapore
Medical Journal, 53: 488-492.

Taylor, D.M. and R. McAskill, 2000. Atypical
antipsychotics and weight gain: a systematic review:
Acta Psychiatrica Scandinavian, 101: 416-432.

Igwe, M.N., E.O. Olose, A.O. Okeke, M.C. Aguocha,
O. Obayi, A.C. Ndukuba, R. Ewah and K.O. Bankole,
2018. Knowledge and Attitudes of Anaesthetic
Resident Doctors, Anaesthetic
Psychiatric Nurses towards Electroconvulsive
Therapy: Asian Journal of Medicine and Health,
13: 1-8.

after

Nurses and

128

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Trinder, P., 1969. Determination of glucose in
blood using glucose oxidase with an alternative
oxygen acceptor: Annals of Clinical Biochemistry,
6(24): 24-217.

Allan, C.C.,L.S. Poon, C.S.G. Chan, W. Richmond and
P.C. Fu, 1974. Enzymatic determination of total serum
cholesterol: Clinical Chemistry, 20(4): 470-475.
Bucolo, G. and H. David, 1973. Quantitative
determination of serum triglycerides by the use of
enzymes: Clinical Chemistry, 19(5): 476-482.
Friedewald, W.T., R.I. Levy and D.S. Fredrickson,
1972. Estimation of the concentration of low-density
lipoprotein cholesterol in plasma, without use of the
preparative ultracentrifuge: Clinical Chemistry,
18(6): 499-502.

Zaki, N., H. Sadek, D. Hewedi, H. Hamed and
O. Raafat, 2015. Metabolic profile and indices in a
sample of drug-naive patients with schizophrenia and
bipolar disorder: Middle East Current Psychiatry,
21:22-27.

Shafie, S., S.P. Lee, S.B.C. Ong, P. Wang, E. Seow,
H.L. Ong, S.A. Chong and M. Subramaniam, 2018.
Prevalence and correlates of diabetes mellitus and
dyslipidaemia in a long-stay inpatient schizophrenia
population in Singapore: Singapore Medical Journal,
59(9): 465-471.

Owolabi, D.S., B.A. Gwaram, F.L. Owolabi,
M.U. Umar, M.M. Umar, A. Musbahu, A. Shehu and
S. Isah, 2018. Diabetes mellitus in patients with
mental disorders: Prevalence and associated factors:
Pyramid Journal of Medicine, 1(20): 21-3.
Subramaniam, M., S. Chong and E. Pek, 2003.
Diabetes Mellitus and Impaired Glucose Tolerance in
Patients with Schizophrenia: The Canadian Journal of
Psychiatry, 48: 345-347.

Wysokin, A., D. Strzelecki and I. Kloszewska, 2015.
Levels of triglycerides, cholesterol, LDL, HDL and
glucose in patients with schizophrenia, unipolar
depression and bipolar disorder; Diabetes and
Metabolic Syndrome: Clinical Research and Reviews,
9: 168-176.

Calkin, C.V., D.M. Gardner, T. Ransom and M. Alda,
2013. The relationship between bipolar disorder and
type 2 diabetes: More than just co-morbid disorders:
Annals of Medicine, 45: 171-181.

Balhara, Y.P., 2011. Diabetes and psychiatric
disorders: Indian Journal of Endocrinology and
Metabolism, 15(4): 274-283.



28.

29.

30.

31.

World J. Med. Sci., 18 (4): 122-129, 2021

Holt, R.I.G. and R.C. Peveler, 2010. Diabetes and
cardiovascular risk in severe mental illness: A missed
opportunity and challenge for the future: Practical
Diabetes International, 27: 79-84.

Eegunranti, B.A., E.O. Akanni, A.L. Adedeji,
P.S. Ogunro, A.R. Erinfolami, O.F. Eegunranti and
A.A. Adigun, 2015. Dyslipidaemia in schizophrenic
patients on antipsychotic medications in a tertiary
hospital in Nigeria: Annals of Biological Research,
6(5): 39-44.

Idonije, O.B., O.0. Festus, U. Akpamu, O. Okhiai,
O.I. Inbhogbe and G.B.S. Iyalomhe, 2012. A
comparative study of the effects of clozapine and
risperidone monotherapy on lipid profile in Nigerian
patients with schizophrenia: International Journal of
Pharmacology, 8(3): 169-176.

Ruzanna, Z.Z., L.Y. Ong, Y.C. Cheah, A. Fairuz and

M. Marhani, 2012. The association between

dyslipidaemia and types of antipsychotic
medications among patients with  chronic
schizophrenia: Medical Journal of Malaysia,
67(1): 39-44.

129

32.

33.

34.

35.

Huang, T. and J. Chen, 2005. Serum lipid profiles and
schizophrenia: Effects of conventional or atypical
antipsychotic drugs Schizophrenia
Research, 6: 55-59.

Davidson, S., F. Judd and D. Jolley, 2001.
Cardiovascular risk factors for people with mental
illness: Australian and New Zealand Journal of
Psychiatry, 35: 196-202.

Olose, E.O., J. Edet, M.N. Igwe, D.C. Chukwujekwu,
M.C. Aguocha and R. Uwakwe, 2017. Dyslipidaemia
and Medical Outcome (Health Related Quality of Life)
in with  Schizophrenia
Antipsychotics in Enugu,
Journal, 2017: 1-9.

Price, A.L. and G.R. Marzani-Nissen, 2012. Bipolar
disorders: A review: American Family Physician,
85(5): 483-93.

in Taiwan:

Patients Taking

Nigeria: Psychiatry



