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Abstract
People with mental disorders have co-

morbid physical illnesses, particularly an
increased risk of diabetes mellitus (DM),
found in many psychiatric disorders; schi-
zophrenia, major depression and bipolar
disorder. This elevated risk is associated
with increased mortality, more so, as treat-
ment of such medical conditions is not
easily accessible by people with mental
disorders. The aim of the paper is to deter-
mine the prevalence and associated factors
for DM in patients with mental disorders in
Kano, northwest Nigeria. In this cross-sec-
tional study, one hundred and fifty-seven
consecutive patients, aged 18 years and
above, attending the outpatient psychiatry
clinic of Aminu Kano Teaching Hospital
were recruited. Sociodemographic and cli-
nical characteristics questionnaires were
completed. Height, weight and blood pres-
sure were measured. Subsequently 3 mL of
blood was taken using aseptic venepuncture
technique and glycated hemoglobin
(HbA1c) levels were detected, with a cutoff
point of 6.5% used for diagnosis of DM.
The age of the patients ranged between 18-
79 years with a mean (SD) of 35.5 (±10.6)
years. Majority of the patients 91 (58%)
were female. Schizophrenia was the most
common diagnosis (37.6%) The prevalence
of DM was 24.2%.A statistically significant
association was found between DM and age
(P=0.021), duration of illness (P=0.016)
and diagnosis of schizophrenia (P=0.027).
DM is common in patients with mental
disorders. Associated factors for DM in
people with mental disorders include
increasing age, prolonged duration of ill-
ness and a diagnosis of schizophrenia, the
latter being an independent predictor of DM
in people with mental disorders.

Introduction
People with mental disorders tend to

have co existing medical conditions which
may go unrecognized and untreated.1 This
co-morbidity with physical illness is asso-
ciated with increased morbidity and lower
life expectancy than the general
population.2 More so, evaluation and treat-
ment of medical conditions may not be
easily within reach of people with severe
mental illnesses (SMI).2-4 A study that exa-
mined rates of physical illness in patients
with mental disorders found that 43% of the
participants had at least one physical disea-
se, with diabetes mellitus(DM) being the
second most common disorder, accounting
for 5.4% of the disorders.1 Other reports
have also confirmed that patients with seve-
re mental disorders are at an increased risk
of developing DM; people with schizophre-
nia are two to four times more likely to have
DM than the general population with schi-
zophrenia being an independent risk factor
for the development of DM.5,6 Major
depression and bipolar disorder are also
associated with increased risk of DM,7,8

with the risk of developing DM as high as
60% in people with major depression.9

The relationship between DM and mental
disorders is bidirectional and complex with
attendant implications such as impaired qua-
lity of life, increased cost of care and poor
treatment adherence amongst others.10-12

Reasons for the development of DM
amongst other cardiovascular disease risk
factors in this group of people include gene-
tic factors, unhealthy diets which are high in
fats, low in fiber, sedentary lifestyle, disea-
se specific effects and side effects of treat-
ment. Also, the increased risk may be attri-
buted to an increase in traditional risk fac-
tors for DM, such as family history of DM
and obesity.13 Other factors include the use
of psychoactive substances such as tobacco
as studies have shown that cigarette
smoking could be a modifiable risk factor
for the development of DM.14,15 Findings
from the Clinical Antipsychotic Trials of
Intervention Effectiveness(CATIE) study
showed that patients with schizophrenia are
more likely to smoke than the general popu-
lation. Sixty eight percent of the patients in
the study smoked cigarette compared to
35% of age matched controls. In the same
study, the rates of DM in patients with schi-
zophrenia was higher when compared with
controls.16

Despite studies implicating psychotro-
pic medications in the etiology of DM in
people with mental disorders as a result of
adverse effects such as metabolic derange-
ments and weight gain,17,18 which are
known risk factors for DM, a study has

shown that such metabolic abnormalities
were present in drug naive patients, poin-
ting to these features being inherent in peo-
ple with schizophrenia but their impact only
worsened by the antipsychotic medications.19

Considering the high prevalence and
implications of DM among people with
mental disorders, a study investigating the
prevalence and the nature of association
between DM and mental disorders is of
utmost importance.

This study thus aims to determine the
prevalence and associated factors for DM in
people with mental disorders. 

Materials and Methods
Methodology

This cross-sectional study was carried
out at the outpatient psychiatry clinic of
Aminu Kano Teaching Hospital (AKTH),
Kano, Northwestern Nigeria. One hundred
and fifty-seven consecutive consenting
patients aged 18years and above were
recruited. Diagnosis of mental disorders
was done using the Diagnostic and
Statistical Manual of mental disorders-fifth
edition (DSM-5).

All the participants had their informa-
tion taken and recorded in the proforma
designed specifically for this study.
Subsequently basic clinical examination
including height, weight and blood pressure
was done. 
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Finally, participants were directed to the
department of Medicine research laboratory
of the same hospital where 3 mL of blood
using aseptic venepuncture technique was
obtained using a 5mls syringe and transfer-
red to a di-potassium ethylene diaminete-
traacetic acid (EDTA) bottle. Packed cell
volume (PCV) was done using the microhe-
matocrit method by an experienced labora-
tory technician.

The glycated hemoglobin (HbA1c) test
was carried out by an experienced labora-
tory scientist using the LabonaCheckTM

technique according to manufacturer’s spe-
cifications after excluding participants that
have packed cell volume (PCV) of less than
30% or more than 60%. The Labona
CheckTM A1c is a boronate affinity assay in
which PCV lower than 30% or higher than
60% may give inaccurate results. It has pre-
cision comparable to that of high-perfor-
mance liquid chromatography (HPLC). A
cut-off point of 6.5% was used for the dia-
gnosis of DM.20 Patients with a positive
result were further subjected to random
blood sugar (RBS) test using Accuchek
Advantage glucometer according to manu-
facturer’s instructions.

Ethical clearance was obtained from
research ethics committee of Aminu Kano
Teaching Hospital (AKTH).

Data analysis
All the data generated were collated,

checked and analyzed using a computer
based Statistical Package for the Social
Sciences (SPSS) version 16.0. Quantitative
variables are described using mean and
standard deviation (SD) and the indepen-
dent sample T test was used to compare
means. Qualitative variables are presented
as percentages. The non-parametric test X2

was used to compare proportions where
appropriate. A confidence interval of 95%
was used and a P value of ˂ 0.05 is conside-
red significant. 

Results
The age of the patients ranged between

18-79 years with a mean (SD) of 35.5
(±10.6) years. Majority of the patients 91
(58%) were female while only 14 (8.9%)
were unemployed. Details of sociodemo-
graphic characteristics of patients is showed
in Table 1. Schizophrenia was the most
common diagnosis accounting for 37.6% of
diagnosis, while major depression, bipolar
disorder, somatic symptom disorder and
anxiety disorder accounted for 32.5%,
19.7%, 5.7%, 4.5% respectively. The fre-
quency of various psychotropic drugs used
is as follows, antipsychotics only 31.4%,

antidepressant only 29.5%, combined anti-
psychotic and mood stabilizer 21.8%, com-
bined antipsychotic and antidepressant
14.1%, mood stabilizer only 3.2%. Mean
(SD) duration of illness was 7.26 (±5.95)
years. Thirty-six (22.9%) patients were
obese while only 7 (4.5%) smoked cigaret-
te. Family history of DM was present in 50
(32%) patients.

The prevalence of DM was 24.2%.The
mean age of patients with DM (SD) was
higher at 38.95(±11.43)years when compa-
red to 34.41(±10.09) for the non-diabetic
patients (Table 2). A statistically significant
association was found between DM and age
(P=0.021).There was no statistically signifi-
cant association between DM and gender
(P=0.253), family history of DM (P=0.967),
cigarette smoking (P=0.238), obesity (P=0.448)
(Table 2).

The mean (SD) duration of illness of
diabetic patients was higher at 9.26
(±7.96)years compared to 6.62 (±5.01)years
for non-diabetics (Table 2), and it showed a
statistically significant association between
DM and duration of illness (P=0.016).

No statistically significant association
was found between diagnosis and DM,
however when schizophrenia was dichoto-
mized with other disorders (Table 2), indivi-
duals with schizophrenia were two times
more likely to have DM, odds ratio (OR)
2.279 [95% CI: 1.084,4.791].

Drug type had no significant association
with DM (P=0.083). Further separation of
typical/atypical antipsychotics from other
psychotropic drugs also yielded no signifi-
cant association (P=0.168).

However, after adjusting for confoun-
ders using logistic regression analysis, only

a diagnosis of schizophrenia was found to
be an independent predictor of DM in peo-
ple with mental disorders (P=0.015).

Discussion
The prevalence of DM obtained in our

study (24.2%) is higher compared to fin-
dings in some other studies.1,21 This could
be attributed to the fact that majority of our
patients had schizophrenia, with studies
reporting prevalence rate of up to 25%,22,23

and an increased risk of DM compared to
other mental disorders.1 Studies assessing
prevalence of DM in people with mental
disorders have done so by detecting fasting
blood sugar levels (FBS),1,21 this could also
account for the difference in prevalence
rates as day to day variation in blood sugar
levels may alter the result. The mean age of
patients with DM was higher than for non-
diabetics in the index study, this conforms
to reports of a previous study that the risk of
DM increased with age. In the study, the
prevalence of DM increased from 0% in
individuals younger than 50 years, to 12.9%
in those between 50 and 59 years of age and
to 18.9% in participants aged 60–69 years.22

Furthermore our study showed a statistical-
ly significant association between DM and
age, this has similarly been demonstrated by
another study.24Although no significant
association was found between DM and
gender, men were more likely (29%)to have
diabetes than women (21%).This is similar
to findings in a controlled study in which
8.8% of the 12.8% patients that were diabe-
tic were males.21 Other researchers have
also debated a higher incidence of DM in
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Table 1. Socio-demographic characteristics of patients.

Characteristics                          Frequency (n)*                            Percentage (%)

Age (Mean±SD)                                         35.5±10.6years                                                        
Gender                                                                                                                                             
     Male                                                                     66                                                                  42
     Female                                                                91                                                                  58
Marital status                                                                                                                                  
     Married                                                               98                                                                 62.4
     Single                                                                   41                                                                 26.1
     Divorcee/Widow                                                18                                                                 11.4
Occupation                                                                                                                                      
     Student                                                                20                                                                 12.7
     Housewife                                                          51                                                                 32.5
     Trader                                                                  23                                                                 14.6
     Civil servant                                                        28                                                                 17.8
     Unemployed                                                       14                                                                  8.9
     Others                                                                 21                                                                 13.4
Family history of DM                                                                                                                     
     Present                                                                50                                                                 31.8
     Absent                                                                107                                                               68.2
*Number of patients for categorical variables or mean for continuous variables.
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men than women.25A retrospective review
assessing prevalence of DM in a group of
adults with severe mental disorders found a
significant association between DM and
family history of DM, such association was
not seen in our study. Nonetheless, a family
history of DM has been known to be a risk
factor for DM and may increase the risk of
developing DM in people with schizophre-
nia up to three-fold.24 Furthermore, family
history of DM is significantly higher even
among the first-degree relatives of patients
with schizophrenia.26

Although cigarette smoking has been
identified as a modifiable risk factor for
development of DM, we found no signifi-
cant association between cigarette smoking
and DM probably because of the minute
number (4.5%) of the patients in our study
who smoked cigarette.

The index study showed a longer dura-
tion of illness among diabetic patients with
mental disorders compared to non-diabe-
tics, and the association between DM and
duration of illness was statistically signifi-
cant. This is in concordance with the fin-
dings of a study that showed an increase in

prevalence of DM from 3% in first episode
patients to 16.5% in patients with duration
of illness of more than 20 years.19

With respect to diagnosis, patients with
schizophrenia had the highest rate of DM
(33.89%),followed by major depression
(17.65%) and bipolar disorder (16.12%),
with people with schizophrenia having
2.3times increased risk compared to other
disorders. This could be explained by the
increased vulnerability to DM in people
with schizophrenia as metabolic problems
such as impaired glucose tolerance are sug-
gested to be an inherent part of the
disorder,19 since they are present at first epi-
sode of illness. Furthermore, some related
studies have reported higher rates of DM
among people with schizophrenia compared
to other mental disorders,1,27 while another
has found a slightly higher rate in patients
with depression.21

Our study did not find a significant
association between DM and psychotropic
drug use even when typical/atypical anti-
psychotics were separated from other psy-
chotropic medications. This is similar to
findings elsewhere in which diabetes was

not found to be related to antipsychotic drug
use.22 Another study assessing new cases of
DM did not find a significant association
between atypical and typical antipsy -
chotics.28Although it is difficult to separate
the direct effects of antipsychotic medica-
tions from the primarily increased risk of
DM posed by the mental disorder
itself,13studies have demonstrated increased
predisposition to DM following antipsycho-
tic drug use, particularly the second genera-
tion antipsychotics (SGA).29,30

Several mechanisms are thought to be
involved in development of DM in people
with mental disorders. One of such mecha-
nisms is drug induced weight gain; howe-
ver, the current study found no significant
association between DM and obesity. This
may not be farfetched as an interplay of fac-
tors determine the extent to which weight
gain may be associated with occurrence of
DM, with the duration of weight gain and
the length of time the patient took the wei-
ght inducing psychotropic drugs being
important factors. Many psychotropic drugs
have the tendency to cause weight changes,
among which the second generation anti-
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Table 2. Factors associated with diabetes mellitus (DM) in patients with mental disorders.

Characteristics (total)                       DM, yes (%)                                     DM, no (%)                                                         P value

Age (mean±SD)                                                      39.0±11.4                                                         34.4±10.1                                                                                0.021*
Duration of illness (mean±SD)                            9.3±8.0                                                             6.6±5.0                                                                                  0.016*
Gender                                                                                                                                                                                                                                                    0.253
       Male (66)                                                            19 (28.8)                                                          47 (71.2)                                                                                      
       Female (91)                                                       19 (20.9)                                                          72 (79.1)                                                                                      
Family history of DM                                                                                                                                                                                                                           0.967
       Present (50)                                                        12 (24)                                                             38 (76)                                                                                        
       Absent (107)                                                  26 (24.3)                                                          81 (75.7)                                                                                      
Obesity                                                                                                                                                                                                                                                    0.448
       Present (36)                                                      7 (19.4)                                                           29 (80.6)                                                                                      
       Absent (121)                                                       31(25.6)                                                           90(74.4)                                                                                       
Cigarette smoking                                                                                                                                                                                                                                0.238
       Present (7)                                                    3 (42.9)                                                            4 (57.1)                                                                                       
       Absent (150)                                                  35 (23.3)                                                          115(76.7)                                                                                      
Diagnosis                                                                                                                                                                                                                                                0.248
       Schizophrenia (59)                                          20 (33.9)                                                          39 (66.1)                                                                                      
       Major depression (51)                                  9 (17.6)                                                           42 (82.4)                                                                                      
       Bipolar disorder (31)                                    5 (16.1)                                                           26 (83.9)                                                                                      
       Anxiety disorder (7)                                      2 (28.6)                                                            5 (71.4)                                                                                       
       Somatic symptom disorder (9)                    2 (22.2)                                                            7 (77.8)                                                                                       
Diagnosis dichotomy                                                                                                                                                                                                                          0.027*
       Schizophrenia (59)                                           20 (33.9)                                                          39 (66.1)                                                                                      
       Non Schizophrenia (98)                               18 (18.4)                                                          80 (81.6)                                                                                      
Drug type                                                                                                                                                                                                                                                0.083
       Antipsychotic (49)                                            16 (32.7)                                                          33 (67.3)                                                                                      
       Mood stabilizer (5)                                            2 (40)                                                               3 (60)                                                                                         
       Antidepressant (46)                                        6 (13)                                                              40 (87)                                                                                        
       Mood stabilizer + antipsychotic (34)          6 (17.6)                                                           28 (82.4)                                                                                      
       Antidepressant + antipsychotic (22)           8 (36.4)                                                           14 (63.6)                                                                                      
Drugs subgroups                                                                                                                                                                                                                                  0.168
       Typical antipsychotics (59)                           18 (30.5)                                                          41 (69.5)                                                                                      
       Atypical antipsychotics(46)                          12 (26.1)                                                          34 (73.9)                                                                                      
       Other drugs(52)                                            8 (15.4)                                                           44 (84.6)                                                                                      
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psychotics (SGA) are well studied and
known to cause weight gain of greater than
7%.31 However, some of the first generation
antipsychotics (FGA) such as chlorproma-
zine also have a high risk of weight gain.17

Furthermore, significant individual and
inter drug variation in weight change seems
to occur, with children and adolescent at
high risk of significant weight gain32 and
SGA like clozapine, olanzapine posing
more risk than others.33Apart from inducing
weight gain, antipsychotics may also alter
insulin secretion, with subsequent develop-
ment of DM.34-38

Similarly, mood stabilizers such as
lithium and sodium valproate are also
implicated in weight gain and impaired gly-
cemic control,33 while antidepressants are
known to have a modest association, with
an increased risk of DM almost two-fold
with long term use.39

Overall, it seems the traditional risk fac-
tors for DM supersede the risks posed by
antipsychotics in the etiology of DM in
patients with mental disorders.13

Despite the findings above, our study
had some limitations; it was hospital based
hence findings may not be generalizable to
community populations. Another limitation
is the use of point of care (POC) machines
(using labonacheck as against HPLC and
glucometer as against laboratory methods).
We also did not study duration of drug use;
this could have influenced our result on the
association between psychotropic drug use
and DM. The strength of the study however,
lies in our method of detection of DM by
measuring HbA1c levels which detects
sugar levels over the past three months and
thus eliminates the bias that occurs with
FBS due to day to day fluctuations in blood
sugar levels.

Conclusions
In conclusion, the prevalence of DM in

people with mental disorders is high.
Factors found to be significantly associated
include increasing age, prolonged duration
of illness and a diagnosis of schizophrenia,
which is also found to be an independent
predictor of DM in people with mental
disorders.

This high prevalence calls for vigilance
in monitoring blood glucose levels of
patients with mental disorders, particularly
those with schizophrenia.
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