
Abstract
Psychiatric disorders are common sequelae of diabetes melli-

tus and can further worsen the clinical state and quality of life of
patients. The aims of this study were to determine the prevalence
and pattern of psychological illnesses in patients with diabetes
mellitus and to assess factors that predict these psychiatric disor-
ders. The mental health of 114 eligible consenting adult patients
with diabetes mellitus attending the diabetic clinic of Abubakar
Tafawa Balewa University Teaching Hospital was assessed using
Mini International Neuropsychiatric Interview (MINI). The preva-
lence of psychiatric disorders in the study respondents was 39.5%
and the pattern of diagnoses found were Major Depressive
Disorder (31.6%), Generalized Anxiety Disorder (6.1%) and Post-
Traumatic Stress Disorder (1.8%). None of the sociodemographic
variables was significantly associated with the presence of psychi-
atric disorders. The presence of diabetic complications
(OR=2.519; 95% CI=1.056-6.001; P-value=0.037) was predictive
of psychiatric disorders while good sugar control (OR=0.372; 95%
CI=0.162-0.854; P-value=0.020) was a significant protective fac-

tor. A notable proportion of patients with diabetes mellitus develop
mental health problems which can worsen the clinical outcome and
further increase the burden of this illness. Efforts to promptly iden-
tify and manage these comorbid psychological problems can
improve the prognosis of these patients. 

Introduction
Diabetes Mellitus (DM) is a chronic metabolic disorder char-

acterized by deficiency in insulin and/or insulin resistance with
resultant elevation in blood glucose level.1 It is associated with a
high level of disease burden particularly in developing world like
Nigeria as it significantly impacts negatively on the finances, phys-
ical health and psychosocial functioning of the affected persons.2,3

Worldwide, about 387 million people have diabetes and approxi-
mately 6% of them lives in the sub-Saharan region.4 About 4 mil-
lion individuals live with this illness in Nigeria, however, majori-
ties (70-80%) are either unrecognized or untreated and most of
them present late to health institutions with complications.4,5

Complications such as Diabetic ketoacidosis, nephropathy,
retinopathy, neuropathy, erectile dysfunction are common at the
time patients present to health facilities in Nigeria and these are
responsible for the high level of economic burden attributed to dia-
betes mellitus. 2,3,6

A diagnosis of DM poses extra challenges on patients and their
caregivers as they are actively involved in diabetic management.
DM patients are often required to follow strict dietary plans,
engage in routine exercise, regularly monitor their blood glucose
and adhere to drug treatment.7,8 In addition to the demand imposed
by these lifestyle changes, patients also worry about the long term
impart of diabetes on their physical, social and economic status
and as such they may experience variety of emotional reactions
like denial, anger, guilt feeling and depression at the time they are
been screened or diagnosed with diabetes mellitus.9,10 Just like
other chronic medical conditions, diabetes mellitus is associated
with increased likelihood of serious psychological disorders such
as depression, anxiety, eating disorders and schizophrenia, which
have been reported by several researchers.7,11,12 Also documented
in literature is the bi-directional association between DM and psy-
chiatric disorders.12,13 Apart from the increased association of psy-
chological problems in DM, there is a high associated risk of
development of DM in patients with mental health problems.12-15

The co-morbid psychological problems in DM patients may inter-
fere with patients’ ability to care for themselves and to achieve
good glycemic control. Thus, increasing the chances of developing
diabetes complication, leading to rise in health care cost and hos-
pital stay, as well as further impairing patients’ quality of life and
that of their caregivers.7

Most studies in Nigeria screened for the presence of psycho-
logical symptoms in DM patients with only few studies assessing
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for actual prevalence of psychiatric disorders and these few studies
are more often restricted to anxiety and depressive disorders. With
our extensive literature search, we did not find such study in the
north-eastern region of this country. We aimed to determine the
prevalence and type of mental health problems in patients with
DM and to determine variables associated with these psychologi-
cal problems. We hope that our findings may inform the need for
physicians involved in DM care to pay attention to the psycholog-
ical needs of their patients and appropriately refer patients to psy-
chiatrists as early recognition and treatment of comorbid psychi-
atric problems would impact positively on patients’ clinical out-
come and improve the quality of life of both patients and care-
givers.  

Materials and Methods
This is a descriptive cross-sectional study carried out at the

Diabetic Clinic of the medical out-patient department of Abubakar
Tafawa Balewa University Teaching Hospital (ATBUTH) from
September 2016 to February 2017. ATBUTH is a federal tertiary
health institution located in the North-eastern region of Nigeria.
The diabetic clinic is run every Wednesday by resident doctors and
a Consultant Endocrinologist. 

Only consenting adult patients with diagnosis of diabetes mel-
litus (DM) and on medication for at least 1 year were included in
the study. Patients with comorbid chronic medical illness like
hypertension, chronic kidney disease, patients with history of psy-
chiatric illness prior to the diagnosis of DM and those who were
too ill to participate were excluded from the study. 

The ethics and research committee of ATBUTH gave approval
for the study and permission to carry out the study was also
obtained from the consultant endocrinologist in charge of the dia-
betic clinic. A total of 114 participants who presented consecutive-
ly and fulfilled the inclusion criteria over the 6-month period the
study was undertaken were enrolled. A Pro forma questionnaire to
obtain socio-demographic and clinical characteristics was
designed and administered to eligible consenting participants. The
socio-demographic variables include such factors as age, marital
status, employment and educational status, while the clinical vari-
ables include factors such as the type of DM, duration of illness,
family history of DM and presence and type of diabetic complica-
tions. Fasting blood sugar (FBS) is always done for all the patients
routinely at every follow-up clinic. Patients were also required to
record their FBS at scheduled intervals in between clinic appoint-
ments. Results of these FBS in patients’ case-notes were used to
determine those with good or poor sugar control. 

All the respondents were administered Mini International
Neuropsychiatric Interview (MINI 6.0)16 for assessment of psychi-
atric disorders by Consultant Psychiatrists. M.I.N.I is a short struc-
tured diagnostic interview for DSM-IV and ICD-10 psychiatric
disorders. It was developed to meet the need for short but accurate
structured psychiatric interview for multicenter clinical trials and
epidemiology studies. M.I.N.I has an acceptably high validation
and reliability scores and has been extensively used in the Nigeria
settings.17

Data analysis
Data obtained from the study was analyzed using EPI-INFO

version 6.04d (Centers for Disease Control and Prevention, CDC,
Atlanta, Georgia, USA). Frequency tables were generated, and
proportions were compared using chi square. The level of statisti-

cal significant was set at 5% confidence limit for 2-tailed test.
Further analysis was done using logistic regression. Only variables
that were statistically significant at the initial analysis were includ-
ed in the logistic regression. This was done to determine variables
that predict psychiatric morbidity among the studied population. 

Results 
Sociodemographic characteristics of respondents

One hundred and fourteen respondents were recruited over the
6-month study period, their age range was between 20 and 79 years
(mean age= 50.86 ± 12.54). Majority (59.6%) of the respondents
were responsible for the cost of their treatment (Table 1). 

Clinical characteristics of respondents 
Table 2 shows that majority of the study respondents (63.2%)

has a family history of diabetes mellitus, 101 (88.6%) had type 2
diabetes mellitus (T2DM) and about 63.2% have good sugar con-
trol. 

Prevalence and types of psychiatric disorder in patients
with diabetes mellitus

Forty-five out of the 114 study respondents had psychiatric
diagnoses, given a prevalence rate of 39.5% for psychiatric disor-
ders. The prevalence rate of individual psychiatric diagnosis in the
study population was Major Depressive Disorder (31.6%),
Generalized Anxiety Disorder (6.1%), and Post-Traumatic Stress
Disorder (1.8%). 
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Table 1. Sociodemographic characteristics of respondents
(N=114).

Variables                                                      Frequency, n (%)

Age group                                                                                           
    ≤40 years                                                                              30 (26.3)
    >40 years                                                                              84 (73.7)
Sex                                                                                                       
    Male                                                                                       43 (37.7)
    Female                                                                                   71 (62.3)
Religion                                                                                              
    Christianity                                                                           32 (28.1)
    Islam                                                                                      82 (71.9)
Marital Status                                                                                    
    Married                                                                                  95 (83.3)
    Never-Married                                                                     19 (16.7)
Ethnicity                                                                                             
    Hausa/Fulani                                                                         75 (65.8)
    Others                                                                                   39 (34.2)
Employment Status                                                                         
    Employed                                                                              63 (55.3)
    Unemployed                                                                         51 (44.7)
Educational status                                                                           
    No Education/Primary                                                        58 (50.9)
    Secondary/Tertiary                                                              56 (49.1)
Receiving Support                                                                            
    Yes                                                                                          88 (77.2)
    No                                                                                           26 (22.8)
Source of Finance                                                                            
    Self                                                                                         68 (59.6)
    Other sources                                                                     46 (40.4)
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Variables that predict psychiatric disorders 
Table 3 shows the comparison of sociodemographic factors

between respondents with psychiatric disorders and those without
psychiatric disorders. None of the variable in this category was
found to be significantly associated with the presence of psychi-

atric disorder. However, in Table 4, longer duration of illness (χ2

=3.898; df=1; p-value=0.048), poor sugar control (χ2 =8.690; df=1;
P-value=0.003) and the presence of complications (χ2 =7.833;
df=1; P-value=0.005) were clinical variables that were significant-
ly associated with the presence of psychiatric disorders. These sta-
tistically significant variables were further subjected to a logistic
regression analysis to determine factors that independently pre-
dicts the presence of psychiatric disorder among the study respon-
dents. Both poor sugar control (OR= 0.372; 95% CI= 0.162-0.854;
P-value=0.020) and presence of complication (OR=2.519; 95%
CI= 1.056-6.001; P-value=0.037) were found to predict psychiatric
disorders in patients with Diabetes Mellitus (Table 5).  

Discussion 
The prevalence of psychiatric disorders in this study was

39.5% and the predominant diagnosis among our respondents was
Major Depressive Disorder (MDD) with a prevalence rate of
31.6% followed by Generalized Anxiety Disorder (GAD) at 6.1%,
then Post-Traumatic Stress Disorder (PTSD) at 1.8%. In a similar
study among patients with Type 1 and type 2 diabetes mellitus
using MINI International Neuropsychiatric Interview, Maia et al
reported that 42.5% of their study participants have at least one
psychiatric disorder and the pattern of disorders identified were
GAD (21%), dysthymia (15%), social phobia (7%), current depres-
sion (5.5%), lifelong depression (3.5%), panic disorder (2.5%),
and the risk of suicide (2%).18 Many other researchers usually
assess for the presence of depressive illness and anxiety disorder
only, among diabetes mellitus (DM) patients unlike this study that
investigated the whole range of psychiatric diagnoses. However,
similar to findings in this study, many of them reported high preva-
lence rates for depressive disorders in patients with DM.19-22 The
prevalence rate of depression in this study is comparable to those
reported among DM patients in some Nigerian studies using diag-
nostic instruments. Igwe et al, using similar instrument as the one
used in this study among their cohorts attending endocrinology
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Table 3. Sociodemographic variables of the respondents with psychiatric disorders compared with those without psychiatric disorders.

Variables            DM Patients with psychiatric disorders,         DM Patients without psychiatric disorders,          χ2           df      P-value
                                                  N= 45 n (%)                                                          N= 69 n (%)                                      

Age group                                                                                                                                                                                                                              1.888             1             0.169
     ≤40 years                                                15 (33.3)                                                                                      15 (21.7)                                                                                            
     > 40 years                                               30 (66.7)                                                                                      54 (78.3)                                                                                            
Sex                                                                                                                                                                                                                                         0.148             1             0.700
     Male                                                         16 (35.6)                                                                                      27 (39.1)                                                                                            
     Female                                                    29 (64.4)                                                                                      42 (60.9)                                                                                            
Marital Status                                                                                                                                                                                                                       0.066             1             0.797
     Married                                                   37 (82.2)                                                                                      58 (84.1)                                                                                            
     Never married                                        8 (17.8)                                                                                       11 (15.9)                                                                                            
Employment Status                                                                                                                                                                                                            0.112             1             0.738
     Employed                                                24 (53.3)                                                                                      39 (56.5)                                                                                            
     Unemployed                                           21 (46.7)                                                                                      30 (43.5)                                                                                            
Educational Status                                                                                                                                                                                                              3.829             1             0.050
     No Education/Primary                          28 (62.2)                                                                                      30 (43.5)                                                                                            
     Secondary/Tertiary                               17 (37.8)                                                                                      39 (56.5)                                                                                            
Source of Finance                                                                                                                                                                                                               0.710             1             0.399
     Self                                                           29 (64.4)                                                                                      39 (56.5)                                                                                            
     Other sources                                       16 (35.6)                                                                                      30 (43.5)                                                                                            
Receiving Support                                                                                                                                                                                                               1.562             1             0.211
     Yes                                                           32 (71.1)                                                                                      56 (81.2)                                                                                            
     No                                                             13 (28.9)                                                                                      13 (18.8)                                                                                            

Table 2. Clinical characteristics of respondents (N=114).

Variables                                                            Frequency, n (%)

Family history of DM                                                                                
     Yes                                                                                                  72 (63.2)
     No                                                                                                   42 (36.8)
Duration of Illness (years, mean= 7.85±6.25)                                  
     < 10                                                                                                78 (68.4)
 ≥10                                                                                                 36 (31.6)
Type of DM                                                                                                 
     Type 1                                                                                             13 (11.4)
     Type 2                                                                                            101 (88.6)
Sugar Control                                                                                             
     Poor                                                                                               42 (36.8)
     Good                                                                                               72 (63.2)
Presence of Complication                                                                      
     Yes                                                                                                  36 (31.6)
     No                                                                                                   78 (68.4)
Types of Complications*                                                                         
     Cerebrovascular accident (CVA)                                              8 (22.2)
     CVA + Amputation                                                                         1 (2.8)
     CVA + Retinopathy                                                                        1 (2.8)
     CVA + Nephropathy                                                                      1 (2.8)
     Amputation                                                                                     2 (5.6)
     Diabetic Retinopathy                                                                  10 (27.8)
     Diabetic foot                                                                                   2 (5.6)
     Erectile Dysfunction                                                                    9 (25.0)
Peripheral Neuropathy                                                                      2 (5.6)
Presence of Psychiatric Disorder                                                         
     Yes                                                                                                  45 (39.5)
     No                                                                                                   69 (60.5)
*Total number of respondents with diabetic complications = 36.
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clinics of University of Nigeria Teaching Hospital, Enugu reported
a prevalence rate of 27.8% among their subjects with DM.17

Likewise, James et al found a rate of 30% among their respondents
with DM using the depression module of the Schedule for the
Clinical Assessment in Neuropsychiatry (SCAN).19 However, the
prevalence rate for depression in this study is much higher than the
rate of 9.6% for depression reported among DM patients by Issa et
al using Composite International Diagnostic Interview (CIDI),
though the rate of 10.4% reported for anxiety disorder in their
study is slightly higher than the rate in this study.23 Similarly, rates
of 22.5% for MDD and 13.7% for GAD was found among DM
patients in Bangladesh via a clinical interview using DSM-5 diag-
nostic criteria by Monzur et al.24 The higher proportion of females
in this study compared to that by Issa et al and Monzur et al may
be a plausible explanation for the higher rate of depression report-
ed in this study as literature has revealed that females with DM are
more likely to develop depression than their male counterparts.19

In other studies, using screening instruments, Gul & Bali reported
a much higher prevalence rates of 43% and 30% for depression and
anxiety in DM patients attending outpatient clinic in India using
Amritsar Depressive inventory (ADI) and Hamilton Anxiety Rating
Scale (HARS) respectively.25 Likewise, the prevalence rate found in
this study is lower than that reported in a community-based study
among Type 2 diabetes mellitus (T2DM) patients in China using
Zung-Self Rating Anxiety and Depression Scales where prevalence
rates of 56.1% and 43.6% were found for depression and anxiety
symptoms respectively.26 Also, Bahety et al. reported a rate of 63% for
depression among T2DM patients in an out-patients clinic in Delhi,
India using Patient Health Questionnaire (PHQ-9).20 The wide varia-
tion in prevalence rates of depression and anxiety disorders seen in our
study and these other studies may be attributed to the differences in
study settings, study populations and different instruments that were
used. It is known that studies using screening instruments are more
likely to over-diagnose depressive and anxiety disorders than studies
where diagnostic instruments were used because some physical symp-
toms normally experienced by patients with chronic illnesses may be

erroneously considered as psychiatric symptoms.13,27 It is important,
therefore, to focus more on cognitive and behavioral symptoms of
these psychiatric disorders.12 Conversely, in a Nigerian study by
Coker et al using Wing’s Present State Examination among DM
patients attending an out-patient clinic, rates of 4% and 6% were
reported for mild depressive and generalized anxiety disorders respec-
tively.22 The prevalence rate for depression in their study was far
below the rate reported by many other studies that used screening as
well as diagnostic instruments.20,25,26 Apart from the fact that there is
high proportion of males in their study, the study was carried out in a
secondary health facility which may be attended by less severe cases
of DM compared to tertiary health institution where this study was
conducted. 

None of the sociodemographic variables was significantly associ-
ated with the presence of psychiatric disorders in this study. It is of
note that some Nigerian studies found socio-demographic variables
such as been unmarried, lack of education, earning smaller income
and low occupational status as factors that were significantly associat-
ed with psychiatric morbidity among patients with diabetes.17,19,22

Also, in a Chinese study, female sex, old age, low education and being
single were reported to be significantly associated with psychiatric
symptomatology.26

In this study, presence of diabetic complications and poor sugar
control were found to predict psychiatric disorders among our respon-
dents. These findings are comparable to that by Bahety et al among
T2DM attending endocrinology out-patients clinic in Northern India
where occurrence of depression was significantly common among
patients with diabetic complications and those with poor glycemic
control.20 Likewise, El-Ela et al found among Egyptian patients with
diabetes mellitus, that glycemic control was the most significant pre-
dictor of psychiatric morbidity.28 Similarly, in a community based
cross-sectional study in Xuzhou, China among T2DM patients, dia-
betic complications were significantly associated with occurrence of
depressive symptoms.26 It is important to note that the duration of ill-
ness in our study respondents was significantly associated with psy-
chiatric morbidity in the initial analysis. This finding is similar to other
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Table 5. Logistic regression of significant variables.

Variables                                                      Odd Ratio                         C.I.                   Coefficient              Standard Error               P-value

Duration of Illness (≥10/<10) years                              1.477                                0.610-3.571                         0.390                                     0.451                                  0.387
Presence of Complication (Yes/No)                               2.519                                1.056-6.001                         0.924                                     0.444                                  0.037
Sugar Control (Good/Poor)                                               0.372                                0.162-0.854                        -0.990                                     0.424                                  0.020

Table 4. Clinical characteristics of respondents with psychiatric disorders compared with those without psychiatric disorders.

Variables            DM Patients with psychiatric disorders,        DM Patients without psychiatric disorders,          χ2           df      P-value
                                                   N= 45 n (%)                                                          N= 69 n (%)                                      

Family History of DM                                                                                                                                                                                                                                                   
     Yes                                                            29 (64.4)                                                                                     43 (62.3)                                                                                            
     No                                                              16 (35.6)                                                                                     26 (37.7)                                                  0.053             1             0.818
Duration of Illness                                                                                                                                                                                                                                                        
     < 10 years                                                26 (57.8)                                                                                     52 (75.4)                                                                                            
 ≤10 years                                                 19 (42.2)                                                                                     17 (24.6)                                                  3.898             1             0.048
Type of DM                                                                                                                                                                                                                                                                     
     Type 1                                                        6 (13.3)                                                                                       7 (10.1)                                                                                             
     Type 2                                                       39 (86.7)                                                                                     62 (89.9)                                                  0.274             1             0.601
Sugar Control                                                                                                                                                                                                                                                                 
     Poor                                                          24 (53.3)                                                                                     18 (26.1)                                                                                            
     Good                                                         21 (46.7)                                                                                     51 (73.9)                                                  8.690             1             0.003
Complications                                                                                                                                                                                                                                                                
     Yes                                                            21 (46.7)                                                                                     15 (21.7)                                                                                            
     No                                                              24 (53.3)                                                                                     54 (78.3)                                                  7.833             1             0.005
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studies were illness duration was reported to be significantly associat-
ed with psychiatric morbidity among DM patients.20,22 However, this
significance was lost in our study when duration of illness was sub-
jected to logistic regression. This is in contrast to the finding by Sun et
al, in which anxiety symptoms was significantly associated with
longer duration of disease among T2DM patients in China.26

Diagnosis of DM is associated with lots of worries for the suffer-
ers, which include but not limited to; concerns about the future in
terms of the clinical outcomes, feeling of helplessness, lack of control
over disease progression, and decision on disclosure to significant oth-
ers especially their employers and insurers.7 These are coupled with
the stress of having to follow strict dietary plan, exercise routines and
blood sugar monitoring. Thus, the presence of complications and poor
glycemic control obviously add to the overall burden of disease on
these patients who are already overwhelmed by the lifestyle changes
and socioeconomic consequences of living with the disease and as
such increase their risk of developing psychological disorders.10 The
presence of mental health problems consequently deepens DM
patients’ inability to take care of themselves, adhere to management
plans and worsens their general wellbeing and expectedly those of
their caregivers. The fact that this is a cross-sectional study and not a
longitudinal one is a major drawback because the latter might be more
reliable at recognizing factors that predispose to psychological disor-
ders in chronic medical conditions like DM. The finding in this study
may not be generalizable due to its small sample size. Future studies
involving multiple centers and large sample sizes would possibly
increase their generalizability. 

Conclusions
These researchers concluded that diabetes mellitus is a chronic

debilitating condition that is frequently complicated by psychiatric ill-
nesses. A high rate of about 39.5% was found in this study. The pres-
ence of psychological disorders may impact negatively on the abilities
of the sufferers to follow management plans, thereby worsening their
clinical outcome and health satisfaction. It is therefore imperative for
physicians caring for DM patients to improve their knowledge on
mental health via continued medical education, to pay extra attention
to the psychological needs of their patients, regularly screen patients
for psychological symptoms and liaise with Psychiatrists in the care of
those patients who develop mental health problem. These approaches
may go a long way in improving the clinical outcome of patients with
Diabetes mellitus.
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