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ABSTRACT

Background: Diabetes is a chronic disease that occurs when the pancreas does not produce
enough insulin, no insulin or when the body cannot effectively use the insulin it produces. The
majority of people with diabetes have type 2 diabetes (T2DM). According to the International
Diabetes Federation “diabetes is one of the largest global health emergencies of the 21st century”.
The World Health Organization (WHO) ranked depression as the fourth most common disease in
2019. The connection between depression and type 2 diabetes was recognized as early as in the
17th century. Today, depression and type 2 diabetes have become a great global challenge.
Objective: To determine the prevalence of depression among adult males with type 2 DM attending
General Outpatient Clinic of Federal Medical Center, Keffi Nigeria.

Methodology: The study design was hospital- based cross-sectional descriptive study on adult
male diabetic patients on follow up at the GOPC of FMC Keffi.

Systematic random sampling method was used to select participants into the study. A total of 209
participants were recruited into this study, after obtaining informed consent from them. Data
collected from the study participants included socio-demographic data, depression was assessed
using the Hamilton Depression Rating Scale (HDRS, Biochemical Measurement (fasting blood
sugar) was taken using the glucometer kits- (ACCU-CHEK Active).

Results: The age range of the study population is between 40 and 75 years with majority within 50-
59 years (35.5%). A total of 101 (48.3%) of the study participants were identified by the Hamilton’s
depression rating scale to be depressed, while 108 (51.7%) had no depression. Among the
participants, the risk of developing depression was significantly(p=0.001) found with being divorced
or unmarried and unemployment, poor glycaemic control, ingestion of alcohol, cigarette smoking,
increase duration of diabetes and presence of erectile dysfunction.

Conclusion: In this study, the prevalence of depression was 48.3%. Depression is a highly
prevalent health problem that is both under-diagnosed and under treated and affects the quality of
life of a large number of men with type 2 diabetes mellitus. There is need to screen all diabetics for
depression at any clinic visit in view of the observed high prevalence.

Keywords: Depression; diabetes; predictors; prevalence; adults; Nigeria; outpaient clinic.

1. INTRODUCTION health care system” [8]. The mortality and

morbidity in patients with DM result from both the

“Diabetes is a chronic disease that occurs when
the pancreas does not produce enough insulin or
when the body cannot effectively use the insulin
it produces” [1]. Insulin is a hormone that
regulates blood sugar. Hyperglycaemia, or raised
blood sugar, is a common effect of uncontrolled
diabetes and over time leads to serious damage
to many of the body's systems, especially the
nerves and blood vessels. According to the
International Diabetes Federation “diabetes is
one of the largest global health emergencies of
the 21st century” [2]. “Currently, an estimated
8%-9% adults worldwide have type 2 diabetes
mellitus (T2DM), and a substantial increase in
prevalence over time has been observed’
[3,4,5,6].

“About 285 million people are affected with
diabetes mellitus (DM) worldwide. It is projected
that by 2025 the largest increase in DM
prevalence will occur in the developing countries”
[7] “In Africa, the prevalence of DM will continue
to rise, thus imposing an extra burden on the

micro and macro-vascular complications.

“The World Health Organization (WHO) ranked
depression as the fourth most common disease
in 2019, after lower respiratory tract infections,
diarrheal diseases and perinatal infections” [9].
“Depression is currently estimated to affect 340
million people globally” [9]. “Depression is also a
leading cause of disability, workplace
absenteeism, decreased productivity and high
suicide rates” [9]. “The connection between
depression and type 2 diabetes was recognized
as early as in the 17th century” [10]. “Today,
depression and type 2 diabetes have become a
great global challenge” [11]. “Several studies
have shown that depression is associated with
type 2 diabetes; However the direction of the
relationship is unclear. In addition to depression
being a consequence of type 2 diabetes,
depression may also be a risk factor, or a
triggering factor, for the onset of type 2 diabetes”
[12]. “Thus there appears to be a bi-directional
relationship between type 2 diabetes and
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depression. An Ethiopian study demonstrated
that depression is a common health problem in
type 2 diabetic out patients with a prevalence
rate of 13%” [13]. “In Jamaica, Wilks et al found
that diabetes mellitus was more prevalent among
those with symptoms of depression” [14]. “A
Trinidad study reported a prevalence of 17.9%
among subjects with type 2 diabetes” [15]. In a
study done in Nigeria, the prevalence of
depression among T2DM was 30% [16] while in
Bangladesh, a prevalence of 34% was reported
[17]. “It was reported by the World Health Study,
that the prevalence of depression in diabetes
was 2% in adults aged 18 years and above, in 60
different countries over the period of one year”
[18]. Previous studies [19] have reported that
“depression was significantly associated with a
wide range of diabetes complications with an
overall prevalence of depression in diabetes
varying from 8.5% to 27.3%” [20]. “An Indian
study reported the prevalence of depression to
be 49% among subjects with diabetes in
Trivandrum, India” [21].

In a study done by Jombo et al, in South-South
Nigeria,45.3% of the study participants had mild
depression,21.4% had moderate depression and
2.4% of the study participants had severe
depression [22]. Abdisa et al. in Ethopia found
out that 22% of the study participants had severe
depression [13].

“Good compliance with medication is important to
achieve and maintain good glycaemic control
and reduce the risk of developing many long
term complications including sexual problems
and consequently depression. As depression is
a common complications of diabetes mellitus, it
is important to screen for depression in patients
with diabetes and associated complications
because they are particularly vulnerable to
further deterioration, hence the need for
integrating depression with diabetic care by
physicians during consultations” [22].

“‘Some efforts have been made to assess the
prevalence of Depression among type 2 diabetic
patient in the southern part of Nigeria” [22].
However, there is a dearth of study on the
prevalence and predictors of Depression among
type 2 diabetic patient in the Northern region of
Nigeria.

In the Northern region of Nigeria with limited and
deplorable healthcare services, the high level of
poverty and ignorance in the region suggest that
men with these problem may not have access to
adequate care. It is hoped that the findings would

increase awareness amongst men  with
Depression and also enhance positive attitude to
care.

The objective of this study is to determine the
prevalence and pattern of depression among
adult males with type 2 DM attending GOPC
using Hamilton Depression Rating Scale (HDRS)

As managers of resources, the findings from this
study will enable Physicians not only detect and
manage depression among diabetic patients, but
also checkmate the heavy health care and
economic costs associated with this problem

2. METHODOLOGY

The study design was hospital- based cross-
sectional descriptive study on adult male diabetic
patients on follow up at the GOPC of FMC Keffi.

2.1 Study Area

The study was conducted at General out-patient
Clinic, GOPC of the Federal Medical Centre
Keffi. Federal Medical Centre Keffi, which is
located in Keffi town, Keffi Local Government
Area of Nasarawa State, North Central Nigeria.

2.2 Study Population

The study population consisted of adult male
participants with type 2 diabetes mellitus
diagnosed in the past six months, aged 40 years
and above attending the General outpatient
Department of Federal Medical Centre Keffi,
based on GOPD records.

2.3 Sample Size

Sample size was estimated using the Cochrane’s
formula for cross sectional study [23].

2.4 Sampling Method

All type 2 diabetic adult male patients attending
the general out-patient clinic of Federal Medical
Centre Keffi were approached to participate in
the study.

Participant who gave informed consent and met
the inclusion criteria were recruited into the
study. A semi-structured, interviewer
administered questionnaire was used to obtain
socio-demographic information including age of
the patient, gender, educational status, marital
status, religion, occupation, duration of illness
etc. Clinical characteristics such as weight,
height and BMI were obtained with the help of
two trained research assistants.
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Systematic random sampling method was
used to select participants into the study:
Depression was assessed using the Hamilton
Depression Rating Scale (HDRS [24] This is an
observer rated scale for rating the severity of
depression in subjects already diagnosed with
depression. In the 17-item version, eight items
are defined from 0 to 2 and 9 items are defined
from O to 4. Scores are: 0- 7=no depression, 8-
14=minor depression, > 15=moderate to severe
depression. It is a 21 items questionnaire: its
scoring is based on the first 17. Nine items (items
1, 2,37, 8,9, 10, 11, 15) are scored on a 5-
point scale, ranging from 0 = not present to 4 =
severe. Seven (items 4, 5, 6, 12, 13, 14, 17 are
scored from O to 2 while the 16th item is scored
from O to 3. The minimum score is 0 while the
maximum score is 50. Score 0-7 = normal, 8-13=
mild depression, 14-18 = moderate depression,
19-22 = severe depression = 23= very severe
depression. The participants who had severe and
very severe depression were referred to the
psychiatric clinic while those with mild and
moderate depression were managed in GOPC.
The reliability coefficient range of HDRS was
0.83-0.99 [25]. Sensitivity and specificity were
reported to be 86.4% and 92.2% respectively
[25]. The Hamilton Depression rating scale has
been validated in Nigerian populations and used
in several Nigerian studies [26,27].

2.5 Statistical Analysis

Data analysis was done using the statistical
package for social science (SPSS) software
version 21.0% (Microsoft Chicago IL, United
States). The data was expressed in frequencies,
mean, standard deviation percentages, median
and ranges and presented on tables and graphs
as appropriate.

3. RESULTS

Out of the estimated 900 patients who came to
GOPD within the 3 months recruitment period of
the study a total of 209 study participants were
recruited into the study through a systematic
random sampling technique. None of the study
participants was excluded from the study. Hence,
all the 209 study participants had their data
analysed.

The sociodemographic characteristics of the
study population is shown in Table 1. The mean
age and standard deviation of the study
population (N=209) was 58.04 +8.86; 40, 75
years (as minimum and maximum age values)

with majority within 50-59 years (35.5%) Majority
(36.0%) of the study participants had tertiary
education. Majority of the participants were
married (95.2%), 2.9% were single and 1.9%
divorced. Data on the occupational status of the
study participants revealed that 90.9% of them
were employed.

The clinical characteristics and social habits of
the study participants are shown in Table 2 Out
of the 209 study participants,90 of them (43.1 %)
had good glycaemic control and 119 (56.9%) of
the study participants had poor glycaemic
control. Good glycaemic control is FBG of < 7.0
mmol/L and poor glycaemic control is FBG of
27.0 mmol/L. The mean FBG of the study
participants was 8.05 mmol/L + 3,68.

A total of 6 (2.9%) of the participants were
underweight (BMI < 18.5kg/m?), while 50 (23.9%)
had normal weight (BMI 18.5 — 24.9kg/m?2).
Majority of the participants 99 (47.4%) were
overweight (BMI 25 — 29.9kg/m?), and 54
(25.8%) had different forms of obesity (obesity
class 1 — 2 and morbid obesity).

Fifty-two (24.9%) of the participants responded
‘Yes’ to the history of hypertension while 157
(75.1%) of the study participants responded ‘No’
to the history of hypertension. However, the
mean systolic blood pressure of the study
participants was 134 +21 mmHg while the mean
diastolic blood pressure was 88 + 11mmHg
among the study participants.

A total of 79 (37.8%) of the study participants
reported taking alcohol and 139 (62.2%) reported
not taking alcohol. The mean unit of alcohol
ingestion was 8.9 £ 2. 2 units per day among the
study participants who took alcohol.

A total of 161 (77.0%) of the study participants
responded ‘No’ to history of cigarette smoking
while 48 (23.0%) of study participants responded
‘Yes’ to the history of cigarette smoking. The
mean sticks of cigarette smoked per day was
22.4+9.2.

Pattern of depression the prevalence of
depression in this study was 48.3%. Of these,
19.1% had mild depression, 15.3% had
moderate depression and 13.9% of the study
participants had severe depression. Majority of
the participants who reported depression 67
(66.4%) had duration of depression between 6 —
10 years. None of the participants with
depression had consulted with professionals or
received mental health attention as at the time of
the study.
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3.1 Association Between Depression
And Type 2 Diabetes Among Study
Subjects

Among participants with type 2 diabetes, the risk
of developing depression was significantly found
with being divorced or unmarried (p = 0.001) and
unemployment (p = 0.002). However, increasing
age or perceived social support were not
associated with developing depression among
study participants (see Table 4).

3.2 Association Between Clinical
Characteristics And Social Habits
With Depression Among Study
Participants

Among the clinical parameters and social habits,
it was found that poor glycaemic control,
ingestion of alcohol, cigarette smoking, increase
duration of diabetes and presence of erectile
dysfunction were significantly associated with
depression among the study participants (see
Table 5).

Table 1. Socio-demographic characteristics of the study participants

Variables Frequency Percentage (%)
Age

40 - 49 40 19.1
50 - 59 70 33.5
60 — 69 67 32.1
70+ 32 15.3
Mean +SD; Min, Max 58.04 +8.86; 40, 75

Educational status

No formal education 27 12.9
Primary 42 20.0
Secondary 65 31.1
Tertiary 75 36.0
Marital status

Single 6 2.9
Divorced 4 1.9
Married 199 95.2
Occupation

Employed 190 90.9
Unemployed 17 8.1
Retiree 2 1.0
Income (#)

<20,000 12 5.7
20,000 - 49,000 33 15.8
50,000 - 99,000 77 36.9
100,000 & above 87 41.6
Religion

Christianity 109 52.2
Islam 100 47.9

Table 2. Clinical Characteristics and social habits of the study Participants

Characteristics Frequency Percentage (%)
Glycaemic control

Good 90 43.1

Poor 119 56.9

Mean (SD); Median, Max, Min

Fasting Blood Sugar (mmol/l) 8.05 (3.68); 6.70, 20.30, 4.50

BMI

Underweight 6 2.9

Normal weight 50 23.9
Overweight 99 47.4
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Characteristics Frequency Percentage (%)
Obese 54 25.8
History of hypertension

Yes 52 24.9
No 157 75.1
Alcohol use

Yes 79 37.8
No 130 62.2
Smoking

Yes 48 23.0
No 161 77.0
Perceived social support

Yes 119 56.9
No 90 43.1

Table 3. Pattern of Depression among the Participants

Variables Frequency Percentage (%)
Depression (101)

Mild 40 19.1

Moderate 32 15.3

Severe 29 13.9

No depression 108 51.7

Duration of depression (yrs)

<5 18 17.8

6-10 67 66.4

=10 16 15.8

Table 4. Association between socio-demographics variables and depression among study
participants

Variables Depression Depression No  Statistics OR (95% CI) P Value
Yes (%) (%) (x?)

Age (years)

<55 49 (48.5) 55 (50.9) 0.4 0.9(0.53-1.57) 0.73

>55 52 (51.5) 53 (49.1)

Marital status

Married 36 (35.6) 74 (68.5) 22.6 0.3(0.14-0.45) 0.001

Unmarried/widowed 65 (64.4) 34 (31.5)

Religion

Christian 52 (51.5) 57 (52.8) 0.04 0.9(0.55-1.64) 0.85

Islam 49 (48.5) 51 (47.2)

Educational status

< 12 years 64 (63.4) 70 (64.8) 0.05 0.9(0.53-1.66) 0.83

> 12 years 37 (36.6) 38 (35.2)

Occupation

Employed 83 (82.2) 107 (99.1) 18.0 0.02 (0.02 -0.25)  0.002#

Unemployed/retired 18 (17.8) 1(0.9

Monthly income

< N50,000 29 (28.7) 29 (26.9) 0.1 1.1 (0.60-2.02) 0.76
>§&50,000 72 (71.3) 79 (73.1)

Perceived social

support

Yes 64 53.8() 55 (63.1) 3.3 1.7(0.96 -2.91) 0.07
No 37 (46.2) 53 (35.9)
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Table 5. Association between depression and type 2 diabetes among study participants

Clinical characteristics Depression  Depression Statistics OR (95% ClI) P
Yes (%) No (%) Ve Value
BMI
Obese 71 (70.3) 82 (75.9) 0.8 0.5(0.40-1.39) 0.36
Not obese 30 (29.7) 26 (24.1)
Glucose status
Good control 23 (22.8) 67 (62.0) 32.8 0.2 (0.11 — 0.40) <0.001
Poor control 78 (77.2) 41 (38.0)
Hypertension
Yes 29 (28.7) 23 (21.3) 15 1.5(0.79 - 2.82) 0.22
No 72 (71.3) 85 (78.7)
Alcohol use
Yes 47 (46.5) 32 (29.6) 2.1 1.0 (1.17 - 6.67) 0.01
No 54 (53.5) 76 (70.4)
Cigarette smoking
Yes 41 (40.6) 7 (6.5) 34.3 9.7 (4.26 —24.87) < 0.001
No 60 (59.4) 101 (93.5)
Duration of diabetes
<5 years 10 (9.9) 59 (50.9) 47.2 0.1(0.04-1.19) <0001
> 5 years 91 (90.1) 49 (49.1)
Cost of medications
< $1 per day 43 (42.6) 28 (25.9) 3.4 1.7 (1.00 - 3.07) 0.05
> $1 per day 58 (57.4) 80 (74.1)
Level of adherence
Good adherence 69 (69.3) 79 (73.1) 0.6 0.8 (0.43 — 1.44) 0.44
Poor adherence 32 (31.7) 29 (26.9)
Erectile dysfunction
Yes 87 (86.1) 58 (53,7) 25.8 5.3(2.73-10.78) < 0.003
No 14 (13,9) 50 (46.3)
4. DISCUSSION and methodology. High figures could be

A total of 101 study participants had depression
giving a prevalence of (48.3%). Jombo et al
found a prevalence of 68.6% among their study
participants in South-South Nigeria [13] while
Salinero-Fort et al in a Spanish study reported a
prevalence of 20.03% [3]. Mohamed et al in
Ethopia found a prevalence of 48.9% [27].

A possible explanation for the differences in
prevalence of these studies could be attributed to
the different measurement or screening tools
used to determine the presence of depression as
well as the population where the studies were
conducted, also this discrepancy might be due to
the variation in socio-economic characteristics of
the study subjects.

In the study by Jumbo et al, “45.3% of the study
participants had mild depression, 21.4% had
moderate depression and 2.4% of the study
participants had severe depression” [13]. “The
slight difference in the findings might be
attributed to differences in the study population

attributed to failure to seek medical advice in
order to treat Depression due to the social stigma
or not considering depression as a treatable
condition” [13]

This study showed a statistically significant
relationship between depression and marital
status of respondents (x2 = 22.6, p = 0.001).
This is in agreement with studies carried out by
Vas et. al. who found a significant relationship
between depression and being unmarried
revealing that being married is protective against
depression by providing emotional stability as
well as shared burden in coping with challenges
[2]. Being unmarried or divorce may lead to lack
of family support, loneliness and stress of raising
children alone. These factors could infact
predispose the individual to depression and in
similar vein, being unmarried deprives the
individual of emotional stability thereby making
them prone to depression.

The high number of employment rate in this
study did not militate against developing
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depression. This may be due to the fact that
being employed may not relate to high economic
status and prevent the development of type 2
DM. This finding is in congruence with the
findings of Petrck et [9].

In this study poor glucose control had a
statistically significant relationship with
depression, (x2 = 32.8, p< 0.001). Participants
with high/uncontrolled blood glucose had more
depression. Similarly, the relationship between
depression and blood glucose level could be due
to the effect of depression on diabetic subjects
resulting in physical inactivity, obesity and non-
compliance with medication that all contribute to
insulin resistance leading to hyperglycemia [2].

This study showed statistically significant
association between depression and duration of
illness (x2 = 47.2; p < 0.001). Similarly, studies
concur with our findings found that depression
was associated with duration of illness from the
date of diagnosis [28] The increase in the
duration of diabetes leads to increased risk of
developing diabetic complications, which might
increase the patient’s health care expenditure for
health care services. Both diabetes
complications and cost might contribute to the
development of depression in such patients. Karl
et al, reported individuals with type 2 DM has
poor, inadequate or inefficient coping skills of
managing diabetes by the respondents

Interestingly, the risk of depression was linked
with smoking cigarettes and ingesting alcohol.
Our study found a significant relationship
between alcohol and smoking. Similar findings
have been reported by other studies [28].

5. CONCLUSION

This study aimed to determine the predictors of
Depression among adult males with type 2
diabetes mellitus attending GOPC, FMC, and
Keffi with the need to detecting and ameliorating
their effects, including screening for depression
in the usual care among these patients.

The overall prevalence of erectile dysfunction in
this study was 69.4% while the prevalence of
depression was 48.3%. The results of this study
indicate that depression is a common conditions
among men with type 2 diabetes in the primary
care clinic setting in this environment. The
prevalence increases with age as seen in this
study.

6. LIMITATIONS OF THE STUDY

The study was cross-sectional in nature and this
limited the interpretation of the findings with
regards to causality between some of the
identified variables and the diagnosis of
depression.

7. RECOMMENDATION

In view of the high prevalence of depression in
this study, mental health preventive and
promotion programme should be targeted at
patients with type 2 diabetes mellitus.

It is hoped that findings from this study should
make a case for screening for depression in
diabetes patients during consultation using the
screening tools and integrating depression
treatment with diabetes care in order to make the
treatment more wholistic.
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