ISSN: 2782-7550 (Print)
ISSN: 2782-7542 (Online)

ABMS

ANNALS OF BASIC AND MEDICAL SCIENCES

A Scientic Peer Reviewed Publication of The Faculties of Basic Medical
and Basic Clinical Sciences,Usmanu Danfodiyo University Sokoto, Nigeria

ANNALS OF BASIC AND MEDICAL SCIENCES (ABMS)

Website: https://www.abms.udusok.org

Volume 3, Number 2, July - December, 2022

https://www.abms.udusok.org
doi.org/10.51658/ABMS.202232.2

Original

Assessment of Plasma Glucose and Lipid Proﬁle Dysregulation
among Patients on Antipsychotics in Sokoto
Muhammad B. AbdulRahman¹ Emordi K. Emeka¹, Abdullahi S. Mainasara¹, Abdulfatahi T. Bakare²,
Jibril M. El-Bashir³, Aminu Bello¹, Abubakar A. Fakku¹, Kasimu Saidu¹, Aminu U. Abdullahi¹,
Mohammed S. Dalili⁴, Nasir O. Madandola⁵, Modupe O. Ugege⁶, Makun Babazhitsu⁷
¹Department of Chemical Pathology and Immunology, ⁷Department of Medical Microbiology and Parasitology,
Faculty of Basic Clinical Sciences, College of Health Sciences, Usmanu Danfodiyo University, Sokoto, Nigeria
²Department of Psychiatry, Faculty of Clinical Sciences, ⁶Department of Paediatrics,
Faculty of Clinical Sciences,College of Health Sciences, Usmanu Danfodiyo University, Sokoto, Nigeria
³Department of Chemical Pathology, Faculty of Basic Clinical Sciences, College of Health Sciences,
Ahmadu Bello University, Zaria, Nigeria.
⁴Department of Chemical Pathology, Faculty of Basic Clinical Sciences, College of Medical Sciences,
University of Maiduguri, Nigeria
⁵Mental Health Department, Federal Medical Center Bida, Niger State

Abstract
Background: Antipsychotic drugs used in the treatment of psychotic disorders have been implicated in negative effects on the blood glucose
and lipid proﬁle levels of patients.
Methods: we studied the anthropometric parameters and then the plasma glucose and lipid proﬁle levels of one hundred and seventy-two
(172) patients between the ages of 18 and 45 years; who are on various oral antipsychotics. Also, forty (40) treatment-naïve psychiatric
patients and forty (40) healthy controls were included in the study. The results were analysed using standard methods.
Results: The mean plasma glucose level was signiﬁcantly higher (p<0.05) in psychiatric patients on oral antipsychotics drugs compared to
controls. The mean plasma glucose level of treatment-naïve psychiatric patients was also signiﬁcantly higher (p<0.05) compared to that of
healthy controls. Furthermore, there was a signiﬁcant increase in plasma glucose level of patients on second generation antipsychotic drugs
compared to those on ﬁrst generation antipsychotics drugs. The lipid proﬁle of patients on antipsychotic drugs showed a similar trend. There
were signiﬁcant increases in the plasma levels of Total Cholesterol (TC), Low Density Lipoprotein (LDL), Triglycerides (TG) and a signiﬁcant
decrease in the plasma level of High-Density. However, the plasma TG levels were signiﬁcantly higher in the typical antipsychotic drugs group.
Lipoprotein (HDL) levels of individuals that were on antipsychotics were signiﬁcantly decreased when compared to healthy controls
Conclusion: The lipid proﬁle and plasma glucose concentration were altered by oral antipsychotic drugs in Sokoto, Nigeria. Therefore, it may
be clinically expedient to vigorously assess the plasma glucose and lipid proﬁle levels of all patients that are on oral antipsychotic drugs and
interventions planned as appropriate.
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Introduction

P

sychosis can be described as an abnormal condition of the mind which results in
difﬁculties determining what is real and what is not (1). This condition is characterized
by many symptoms which may include delusions and hallucinations. Other symptoms
include incoherent or irrational speech and inappropriate behaviour (1). Acute psychosis
is considered primary if it results from a psychiatric condition and secondary if it is caused
by other medical conditions (2). Treatment may include anti-psychotics, counseling, and
social support (1).
The ﬁrst line treatment for many psychotic disorders is usually anti-psychotic
medications; which can reduce the positive symptoms of psychosis in about 7 to 14 days
(3). Anti-psychotics are generally divided into two broad groups or classes (4). The ﬁrst
members of the group which were ﬁrst introduced into clinical practice in the 1950s are
known as the ﬁrst-generation anti-psychotics. They are also known as conventional or
typical antipsychotics. Those in the second group are known as the second-generation
antipsychotics or atypical antipsychotics (4). The choice of which antipsychotic to use is
based on the beneﬁts, risks, as well as costs (5). Many people on antipsychotics present
with later side effects (6). Patients on ﬁrst-generation antipsychotics are more prone to
extrapyramidal side effects. This may lead to a serious side effect called tardive dyskinesia
(7). Atypical antipsychotics are less associated with extrapyramidal side effects, however,
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females and twenty-two (22) males with also an age
range of between 18 and 45 years. Summary of the
socio-demographic characteristics is presented in
Table 1.
The study subjects were divided into three broad
groups which include;
• Group A: 172 psychiatric patients who were on oral
antipsychotic drugs for greater than six months.
• Group A was further sub-classiﬁed into four
subgroups:
• Sub-group A1: 43 psychiatric patients on oral
antipsychotic drug (Chlorpromazine).
• Sub-group A2: 43 psychiatric patients on oral
antipsychotic drug (Haloperidol).
• Sub-group A3: 43 psychiatric patients on oral
antipsychotic drug (Olanzapine).
• Sub-group A4: 43 psychiatric patients on oral
antipsychotic drug (Risperidone).
• Group B: 40 psychiatric patients who were
treatment naïve.
• Group C: 40 apparently healthy individuals who
served as the second control.

they pose the risks of considerable weight gain,
diabetes and metabolic syndrome (8).
A study has linked impaired glucose tolerance with
antipsychotic drugs such as Clozapine and Olanzapine
(9). Though type 2 diabetes and impaired glucose
tolerance were found to be of high prevalence among
patients with psychiatric disorders prior to the
introduction of neuroleptics, there seemed to be a
signiﬁcant increase of diabetes among this group after
such introduction (10). More also, it appears that
different antipsychotics affect the body's glucose
homeostasis differently with the atypical antipsychotics
being implicated more than their conventional
counterparts (11,12). Impaired glucose tolerance can
have a lot of clinical implications in an already morbid
individual. It is one of the components of metabolic
syndrome; a risk factor for cardiovascular diseases and
neuropathy, it could further reduce the life expectancy
among this group. More frequent assessment of fasting
plasma glucose levels would make way for early
diagnosis of glucose deregulation and prompt
intervention, thereby reducing the risks associated with
impaired glucose tolerance. Therefore, this study
sought to assess the prevalence of glucose
dysregulation among patients on oral antipsychotics at
Federal Neuropsychiatric Hospital, Kware, Sokoto State,
Nigeria, so as to inform health care givers for
peculiarities and close monitoring.

Inclusion Criteria
i. Subject must be on antipsychotic medications for
at least a period of six months and ages between 18
to 45 years.
ii. Subjects for control must not be on antipsychotic
medications.
iii. A signed informed consent to participate.

Materials and Methods
Study Design
This study was done at the out-patient clinic of Federal
Neuropsychiatric Hospital, Kware, Sokoto State,
Nigeria. It was a cross-sectional descriptive
comparative study design aimed at assessing the
prevalence of glucose dysregulation among patients
on oral antipsychotics for at least a minimum of six
months.
Study Population
The sample size (n) was calculated to be 162. This
was obtained by applying the following formula
n=Z2P(1-P)/d2 (13)
where
n=minimum sample size; Z= standard normal
deviation at conﬁdence Interval (1.96); P=
Prevalence of (0.12) obtained from a previous study
(12); d= Marginal error allowed (0.05).
A total of two hundred and ﬁfty two (252) subjects
participated in this study. Of the number, two hundred
and twelve (212) were psychiatric patients. They were
133 males and 79 females with age ranged between 18
and 45 years. The remaining forty (40) subjects who
were healthy individuals comprised of eighteen (18)
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Exclusion Criteria
i. Medical and physiological conditions that can
affect fasting plasma glucose levels such as
diabetes mellitus, malignancy, epilepsy,
cardiovascular and respiratory conditions that may
lead to hypoxia, endocrine conditions such as
thyrotoxicosis and pregnancy.
ii. Patients on anti-depressants (e.g amitriptyline),
antihypertensive, mood stabilizers (e.g
Carbamazepine) high dose oestrogen therapy,
corticosteroid or spironolactone therapy.
iii. Any change in medication within the last one
month of study.
iv. Patients too ill to participate in the study or who
refuse to participate.
Ethical Consideration
Ethical approvals were obtained from Ethical Clearance
Committees, Federal Neuropsychiatric Hospital, Kware,
Sokoto State, Nigeria. This was approved with the
number FNPHK/ADM/SUB/809/VOL 1.
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Sampling Techniques
Arrangement was made with the Clinicians at the
Psychiatric Out-patients Clinics Federal
Neuropsychiatric Hospital Kware, whereby patients
who satisfy the study inclusion criteria were selected
consecutively for the study until the desired sample
size was obtained. A history of types and duration of
oral antipsychotics were taken followed by physical
examination, anthropometric measurements (weight,
height, and body mass index (BMI), blood pressure
measurement, and urine and blood sample collection
(after preparation). The ﬁndings were ﬁlled into a
study questionnaire. The participants were allowed to
stand on the weighing scale stediometer without
shoes in order to measure their weight and height.
However, BMI was thereafter calculated from the
weight and height.

(SBP) between the three groups. However, there was
signiﬁcant increase in diastolic blood pressure (DBP)
of group A subjects compared to group B and group C
subjects (P<0.05), while there was no signiﬁcant
difference between group B and group C. (Table 2).
Table 1: Socio-demographic Characteristics of
Group A, Group B and Group C

Biochemical Assays
Glucose Estimation
Measurement of fasting plasma glucose and two-hour
post-prandial (2HPP) glucose levels were carried out
by oxidase-peroxidase method using Randox kit
according to the manufacturer's protocol.
Estimation of Lipid Proﬁle
The enzymatic methods by Allain et al., (1974) (14) was
used in the estimation of total cholesterol,
triglycerides, and High-Density Lipoprotein (HDL),
while the value of the Low-Density Lipoprotein (LDL)
was calculated using Friedewald's formula (15) as
follows;
LDL Cholesterol =
Total Cholesterol –
(Triglycerides/5) – HDL Cholesterol (mg/dl).

Group A = 172 psychiatric patients who were on oral antipsychotic
drugs for greater than six months; Group B: 40 psychiatric patients
who were treatment naïve; Group C: 40 apparently healthy
individuals who served as the second control.

Plasma Concentration of Glucose
The fasting plasma glucose (FPG) of group A
(4.38±0.11) was signiﬁcantly higher (P<0.05)
compared to group C (3.33±0.06), while there was no
signiﬁcant difference (P>0.05) between group A and
group B (4.22±0.30). Group B however, showed a
signiﬁcant increase (P<0.05) when compared with
Group C. 2HPP follows a similar trend like FPG. Group
A (5.39±0.12) and group B (5.32±0.59) plasma glucose
levels of 2HPP showed a signiﬁcantly high (P<0.05)
mean plasma glucose level when compared with that
of Group C (4.12±0.08). There was also no signiﬁcant
difference between the means 2HPP plasma glucose
levels of Group A and Group B (Table 3).

Statistical Analysis
Analysis of the data was carried out using Statistical
Package for Social Science (SPSS) for windows, version
20.0 (IBM SPSS Inc., Chicago, IL, USA). The data was
expressed as mean± Standard Error of Mean (SEM).
The mean values of the results were compared using
one way analysis of variance (ANOVA). The mean
difference was considered signiﬁcant when P < 0.05 at
95% CI.
Results
Anthropometric Data of the Study Population
There was a signiﬁcant increase (P<0.05) in the Body
Mass Index (BMI) of the patients on oral antipsychotic
drugs (Group A) compared to Group B and Group C.
However, there was no signiﬁcant difference (p> 0.05)
between group B and group C. Also, there was no
signiﬁcant difference in the systolic blood pressure
Annals of Basic and Medical Sciences Vol. 3
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Plasma Concentration of Lipids
There was a signiﬁcant increase (P<0.05) in the mean
plasma level of total cholesterol (TC) of Group A
(5.12±0.07) when compared with those of Group B
(4.46±0.16) and Group C (3.80±0.11). The mean
plasma level of TG of Group A (1.83±0.04) showed a
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Table 2: Anthropometric Data of the Study Population
Characteristics
Group A Subjects
Group B Subject
Male
106
27
Female
66
13
Age (Years)
32.42±0.65
26.38±2.30
SBP (mmHg)
115.00±0.93
112.25±1.50
DBP (mmHg)
79.42±0.63
76.25±0.85
Body Weight (Kg)
64.74±0.35
64.28±0.89
Height (mm)
2.3912±0.03
2.6058±0.06
BMI (Kg/m 2)
27.903±0.26
25.017±0.59

Group C Subject
22
18
29.33±1.33
111.25±1.44
75.00±0.88
65.75±0.69
2.5140±0.05
24.653±0.57

P Value

0.001
0.100
0.001
0.354
0.002
0.000

Data expressed as mean± Standard Error of Mean. BMI = Body Mass Index, SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure,
Group A = Psychiatric Patients on Oral Antipsychotics, Group B = Psychiatric Patients not on Oral Antipsychotics, Group C = Apparently Healthy
Individuals. Values were compared using one way analysis of variance (ANOVA).

typical antipsychotic drugs (4.14±0.09). There was also
a signiﬁcant increase (P<0.05) in the mean 2HPP
plasma level of patients on atypical antipsychotic
drugs (5.68±0.22) compared to the mean 2HPP
plasma level of patients on typical antipsychotic drugs
(5.10±0.90) (Table 5).
The mean plasma level TG concentration of patients
on typical antipsychotic drugs (1.91±0.05) showed a
signiﬁcant increase when compared to the mean TG
plasma level of patients in atypical group (1.74±0.05).
There was no signiﬁcant difference between plasma
levels of TC, LDL and HDL of both typical and atypical
groups (Table 5).

signiﬁcant increase when compared with the means of
the other two groups: Group B (1.63±0.07) and Group
C (1.32±0.06).
There was also a signiﬁcant increase (p < 0.05) in the
mean plasma levels of LDL in Group A (3.10±0.06)
when compared to Group B (2.38±0.16) and Group C
(1.75±0.11). However, there was a signiﬁcant decrease
(p < 0.05) in the mean plasma level of HDL in Group A
(1.1691±0.02) when compared with Group B
(1.3764±0.05) and Group C (1.4986±0.07).
It is interesting to note that there was also signiﬁcant
increase in means plasma levels of TC, TG and LDL of
Group B when compared with the means of Group C.
However, there is no signiﬁcant difference between
the mean plasma level of HDL of Group B and that of
Group C (Table 4).

Effects of Individual Antipsychotic Drugs on
Plasma Concentrations of Glucose and Lipids
The mean plasma levels of glucose of Group A1, A2, A3
and A4 shows no signiﬁcant difference for both FPG
and 2HPP (Table 6). However, there was a signiﬁcant
increase in the mean TG plasma level of Group A2
(1.9446±0.07) when compared to the mean TG plasma
level of Group A3 (1.6529±0.06). There was also

Effects of Typical and Atypical Antipsychotic Drugs
on Plasma Concentrations of Glucose and Lipids
The mean FPG of patients on atypical antipsychotic
drugs (4.63±0.21) showed a signiﬁcant increase
(P<0.05) when compared with the mean FPG level of

Table 3: FPG and 2HPP of Subjects (patients and controls) used in the Study

Characteristics
FPG (mmol/L)
2HPP (mmol/L)

Group A
4.38±0.11
5.39±0.12

Group B
4.23±0.29
5.32±0.59

Group C
3.33±0.06
4.12±0.08

P Value
0.000
0.001

Data expressed as mean± Standard Error of Mean. FPG = Fasting Plasma Glucose, 2HPP = Two Hours Post-Prandial, Group A = Psychiatric
Patients on Oral Antipsychotics, Group B = Psychiatric Patients not on Oral Antipsychotics, Group C = Apparently Healthy Individuals. Values were
compared using one way analysis of variance (ANOVA).

Table 4: Lipid Proﬁle of Subjects (patients and controls) used in the Study

Characteristics
TC (mmol/L)
TG (mmol/L)
HDL (mmol/L)
LDL (mmol/L)

Group A
5.12±0.07
1.83±0.04
1.17±0.02
3.10±0.06

Group B
4.46±0.16
1.63±0.07
1.38±0.05
2.38±0.16

Group C
3.80±0.11
1.32±0.06
1.50±0.07
1.75±0.11

P Value
0.000
0.000
0.000
0.000

Values are expressed as mean ± Standard of Error of Mean. TC = Total Cholesterol, TG = Triglyceride, HDL = High Density Lipoprotein,
LDL = Low Density Lipoprotein, Group A = Psychiatric Patients on Oral Antipsychotics, Group B = Psychiatric Patients not on Oral Antipsychotics,
Group C = Apparently Healthy Individuals. Values were compared using one way analysis of variance (ANOVA).
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(2006) in a study that hyperglycaemia and diabetes are
more prevalent in schizophrenic patients compared to
the general population (22). Brenner and colleagues
attributed glucose dysregulation to the dysfunction of
the hypothalamic pituitary axis and high serum
cortisol levels in people with schizophrenia (23).
Elevated serum cortisol increases gluconeogenesis,
insulin resistance and symptoms of metabolic
syndrome. This study also revealed a marked
difference in drug class ability to affect levels of blood
glucose. There was a signiﬁcant increase in plasma
glucose level with atypical antipsychotics (Group A3
and A4) when compared with their more conventional
counterparts (Group A1 and A2). This was similar to
ﬁndings made by Zhange et al., (2017) (24). In their
study, olanzapine was associated with greater change
in blood glucose levels than other antipsychotics (24).
In the present study, olanzapine increased the blood
glucose level more than others. This was followed by
risperidone. Haloperidol affected blood glucose level
the least. This was similar to ﬁndings by Vidarsdottir et
al., (2010) (25).
Also in the current study, the lipid proﬁle of psychiatric
patients on oral antipsychotic drugs were studied and
compared with those of treatment-naïve psychiatric
patients and apparently healthy individuals. It was
noted that there were signiﬁcant changes in lipid
proﬁle (an increase in TC, TG, LDL and decrease in HDL
Levels) between psychiatric patients and control. The

signiﬁcant increase in the mean HDL plasma level of
Group A3 (1.2635±0.05) when compared to the mean
HDL plasma level of Group A2 (1.1168±0.03).
However, there was no signiﬁcant difference in the
plasma TG and HDL between the rest of the groups. TC
and LDL showed no signiﬁcant difference among all
the groups (Table 6).
Discussion
Antipsychotics has long been associated with
increased risk for obesity, diabetes and dyslipidaemia
(16). The present study found that the plasma glucose
level of psychiatric subjects on oral antipsychotic
drugs is higher than those of normal control. Similar
ﬁndings were made in other parts of Nigeria such as
Uyo (17), Enugu (18), and Abeokuta (19). This increase
in plasma glucose level of subjects on oral
antipsychotics has been attributed to several factors,
with the drugs acting on glucose and insulin
homeostasis in a variety of ways being top of the list
(20). Chen et al., (2017) suggest that antipsychotic
induced diabetes may result from three mechanisms
which include insulin resistance due to the direct effect
of antipsychotics, obesity which results from
antipsychotics as well as antipsychotic induced β-cells
dysfunction and apoptosis (21).
Results from this current study also found plasma
glucose levels of treatment-naïve psychiatric patients
to be high. A similar ﬁnding was made by Cohen et al.,

Table 5: Effects of Typical and Atypical Antipsychotic Drugs on Plasma Concentrations of Glucose and Lipids
Characteristics
Typical
Atypical
P Value
FPG
4.14±0.09
4.63±0.21
0.027
2HPP
5.10±0.09
5.68±0.22
0.013
TC (mmol/L)
5.16±0.81
5.09±0.10
0.588
TG (mmol/L)
1.91±0.05
1.74±0.05
0.029
HDL (mmol/L)
1.14±0.02
1.20±0.03
0.099
LDL (mmol/L)
3.13±0.07
3.08±0.09
0.664
Values are expressed as mean ± Standard of Error of Mean. FPG = Fasting Plasma Glucose, 2HPP = Two Hours Post-Prandial, TC = Total
Cholesterol, TG = Triglyceride, HDL = High Density Lipoprotein, LDL = Low Density Lipoprotein, Typical = Typical Antipsychotic Drug
(Chlorpromazine and Haloperidol), Atypical = Atypical Antipsychotic Drug (Risperidone and Olanzapine). Values were compared using one way
analysis of variance (ANOVA).

Table 6: Effects of individual Antipsychotic Drugs on Plasma Concentrations of Glucose and Lipids
Characteristics
Group A1
Group A2
Group A3
Group A4
P Value
FPG (mmol/L)
4.23±0.15
4.04±0.09
4.65±0.29
4.62±0.29
0.157
2HPP (mmol/L)
5.22±0.17
4.97±0.09
5.72±0.32
5.65±0.29
0.083
TC (mg/dl)
5.06±0.11
5.25±0.12
5.03±0.12
5.14±0.16
0.616
TG (mg/dl)
1.87±0.08
1.94±0.07
1.65±0.06
1.83±0.09
0.046
HDL (mg/dl)
1.16±0.04
1.12±0.03
1.26±0.05
1.14±0.03
0.041
LDL (mg/dl)
2.98±0.11
3.27±0.09
2.99±0.11
3.16±0.15
0.238
Values are expressed as mean ± Standard of Error of Mean. FPG = Fasting Plasma Glucose, 2HPP = Two Hours Post-Prandial, TC = Total
Cholesterol, TG = Triglyceride, HDL = High Density Lipoprotein, LDL = Low Density Lipoprotein, Group A1 = Chlorpromazine, Group
A2 = Haloperidol, Group A3 = Olanzapine, Group A4 = Risperidone. Values were compared using one way analysis of variance (ANOVA).
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