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Abstract:

Background: Both of Type 2 diabetes mellitus and depression are major public health problems. Diabetes
mellitus is characterized by increased level of blood glucose, its prevalence is increasing globally.
Depression is a psychological disorder that affects large number of population worldwide. Association
between depression and type 2 diabetes mellitus was reported.

Aim: To define the prevalence of depression and its associated risk factors among adult patients with type 2
diabetes.

Method: This study is cross sectional single centre study, it was conducted on patients with type2 diabetes
at primary care center, Security Forces Hospital, Riyadh Saudi Arabia. The study was performed between
the period from 1st of May 2017 to 1st of Jun 2017, using validated questionnaire. Statistical analysis and
possible correlations were performed.

Results: Depression was prevalent in 55% of Type2 Diabetes Mellitus patients, with more prevalence of
simple depression (26.2%). Different factors were associated with the prevalence of depression including
personal characteristics such as age (P-value=0.005), gender (P-value=0.005), educational level (P-
value=0.006) and monthly income (P-value=0.0001) as well as clinical characteristics such as time of
diagnosis (P-value=0.023) and presence of chronic diseases (P-value=0.027).

Conclusion: Depression was moderately prevalent among type 2 diabetic patients with more prevalence of
simple depression. Age, gender, educational level, salary, time of disease diagnosis, and presence of chronic
diseases were associated with depression prevalence.

Keywords: Depression prevalence, Type 2 diabetes, depression, Saudi Arabia.

Introduction represents a major chronic health problem that

Diabetes mellitus (DM) is a disease in which the
blood glucose level increases, it is associated with
reduced quality of life™. The prevalence of DM is
increasing globally, it was reported that 6.6% of
individuals all over the world have DM and it will
be rise in 2030 to 7.8%!. It was reported that DM
was prevalent among 25.4% of Saudi
Population®®. Type 2 diabetes mellitus (T2DM)

afflicts the global population!, it accounts for 85-
95% among all diabetes cases”®. Both of T2DM
and depression are major public health
problems!®. Depression is a serious and common
mood disorder that represents with disturbed sleep
or appetite, feeling guilt and loss of pleasurel”, it
affects 350 million individuals globally, it is
responsible for moderate to severe disability®®!. In
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Saudi Arabia, depression affects 40% of general
population®®. Several studies showed that there
was an association between depression and
diabetes™®?. It was recognized that depression
had an impact on the quality of life of diabetic
patients'*®). Another controversial studies were
published**®!. Depression is an independent risk
factor for T2DM development!*®! and it was found
that risk of DM increased by 65% in case of
presence of significant depression*. It was
reported that depression can be independent
modifiable risk factor for progression of
complication among T2DM patients™*®. Several
studies reported a bidirectional relationship
between diabetes and depression™ 2. Depression
is psychological disorder that can be evaluated by
patient health questionnaire (PHQ) which is one
of the most commonly used clinical diagnostic
tool in primary care, it has shown reliability and
efficiency for diagnosing depression and other
disorders such as somatic disorders and
anxiety®. The validity of the Arabic version of
PHQ in screening depression, anxiety, panic and
somatic disorders was proven by Saudi study
which was conducted in King Saud university
recently in 20171,

Literature Review

Diabetes mellitus is a risk factor for depression
development, and depression acts as a risk factor
for poor metabolic control in diabetic patients. It
was stated that some investigators reported
moderate to strong correlations between glycemic
control and depression®!. Identification of
depression risk factors may help physicians to
identify diabetic patients at risk of depression
development earlier and hence improve its
prevention and as a result decreasing the long-
term complications®. It was reported in meta-
analysis by Anderson et al that 30% of diabetic
patients have depressive symptomsi'®, and more
than 10% had major depressiont*%?>2¢],

A study from Jeddah®”! assessed the prevalence of
depression among diabetic and non-diabetic
patients as well as the predictors of depression, it

was found that depression and diabetes were
associated with morbidity and early mortality.
Another Saudi study reported that 50% of type2
diabetic patients suffered depression/®!.
Furthermore a study from Al Qassim, Saudi
Arabia showed lower prevalence of depression
among T2DM patients, where 34.8% of patients
were found to have depression®®. Also, the
authors of Al Qassim study found that depression
was associated with social support and years
living with diabetes!®!. Another study showed that
in patients with T2DM, depression was found to
be associated with increased risk of microvascular
and macrovascular complications®%¥ as well as
poor glycemic control®2.

A study done in Canada reported an incidence of
depression among 4.3% of diabetic patients®’. A
study from India reported higher prevalence of
27.05% of depression among diabetic patients®!.
Another Indian study showed that depression was
prevalent in 43.3% of diabetic patients®. In
Sudanese study, there were 44% of type 2 diabetic
patients had depression™. The aim of this study is
to assess the prevalence of depression among
type2 diabetes mellitus patients and its associated
risk factors.

Patients & Methods

Subjects and study design

This is a cross sectional single center study which
was conducted at PCC, Security Forces Hospital,
Riyadh Saudi Arabia, in the period from 1st may
2017 to 1st June 2017, the inclusion criteria were
adult patients whose age was 18 years and more,
the patients had type 2 diabetes mellitus. The
exclusion criteria included patients who were
using anti-depressant medications, having history
of psychiatric illness other than depression and
those unwilling to be part of the study were
excluded. The study was performed using a
validated questionnaire PHQ-9 which was
translated into Arabic.

Sample Size and Technique

Using expected prevalence of knowledge was
reported 49% as given in literature for calculating
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our sample size. Under the simple random
sampling with margin of error at 5% and the
confidence level at 95%, we needed a sample of
size 348. Allowing for 15% non-response rate the
final required sample size is 200. Our sample size
was be restricted to the number of diabetic
patients who attended family medicine clinic
during 1 month period. We used the following
formula

n=z2(1-p)d2

Where n=sample size, z=z statistic for the level of
confidence, P= expected prevalence and d=

Results

allowable error. This formula assumes that “P”
and “d” are decimal values.

Statistical Analysis

SPSS version 25 statistical package was used for
statistical analysis. For comparisons between the
groups, t-test was used for continuous variables
and x2 test was used for categorical variables. The
relationship between social varibles, and other
clinical characteristics (Medical history and
Chronic diseases) was assessed by Pearson's
correlation analysis and chi square test.
Significance was determined at P<0.05.

In the current study, depression was more prevalent among patients, there were 55% suffered depression,

figurel.

60% -
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20% -
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0%
Depression

No depression

Fig 1: Prevalence of depression among participants

According to depression severity, there were 26.2% had mild depression, 16.9% had moderate depression,
7% and 1.9% had moderate to severe and severe depression respectively, figure2.
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Fig 2: Prevalence of depression severity
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The correlations between depression prevalence
and different variables were investigated, tablel
summarizes such correlations. Depression was
significantly  (P-value=0.005) more common
among those older than 45 years and females (P-
value=0.005). Marital status, employment status
and type of treatment didn’t influence prevalence
of depression (P-value>0.05). Students of
secondary school were more prone to suffer
depression (P-value=0.006), as well as those with

monthly income less than 8000SR (P-
value=0.000). Depression was significantly
associated with time of diagnosis (P-value=0.023)
those diagnosed since 5-10 years were more prone
to suffer depression. Depression was also
significantly associated with the presence of
chronic diseases (P-value=0.027), depression was
more common in those with hypothyroidism
(87.5%), followed by those with high blood lipid
level (66.7%) and rheumatism (66.3%).

Table 1: Correlations between Prevalence of depression and different variables

Variables No depression Depression P-value
45% 55%

Age (years)

<25years 66.7% 33.3% 0.005*

25-45 years 51.4% 48.6%

>45years 42.6% 57.4%

Gender

Male 52.1% 47.9% 0.005*

Female 31.8% 68.2%

Marital status

Single 42.9% 57.1%

Married 48.3% 51.7% 0.06

Widowed 20% 80%

Divorce 33.3% 66.7%

Education level

Elementary 29.8% 70.2% 0.006*

Intermediate 51.4% 48.6%

Secondary 46.8% 53.2%

Diploma 50% 50%

University 53.3% 46.7%

Graduated 85.7% 14.3%

Employment status

Students 66.7% 33.3% 0.7

Employed 52.5% 47.5%

Unemployed 28.2% 71.8%

Pensions 54.2% 45.8%

Income/month

<8000SR 26.3% 73.7%

8000-11000SR 57.1% 42.9% 0.000*

12000-15000SR 57.7% 42.3%

15000-20000SR 52.6% 47.4%

>20000SR 68.8% 31.2%

Time of diagnosis

<S5 years 55.8% 44.2% 0.023*

5-10 years 39.7% 60.3%

>15years 41% 59%

Type of treatment

Tablet 50% 50%

Insulin injection 37.2% 62.8% 0.2

Both 43.4% 56.6%

Chronic diseases

Hypertension 38.7% 61.3%

High blood lipid level 33.3% 66.7%

Heart disease 75% 25% 0.027*

Hypothyroidism 12.5% 87.5%

Rheumatism 33.3% 66.3%

Other chronic diseases 57.1% 42.9%

* P <.05; significant
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Table 1: Depression by demographics and social variables

Variables No Depression Depression
No % No %
No (209) missing(4) 95 45 114 55
Age in years
Less than 25 years 2 66.7 1 33.3 2 Value: 1.546
25 to 45 years 19 51.4 18 48.6 X P-value: 462
More than 45 72 426 | 97 | 574 Spearmanz‘(;%”e'at"’”' P-value: .005
Gender
Male 49 52.1 45 47.9 2 Value: 7.681
Female 28 31.8 60 68.2 x P-value: .006
Spearma& 2c(g)grelatlon. P-value:0.005
Marital status
Single 3 42.9 4 57.1 2 Value: 7.280
Married 86 48.3 92 51.7 x P-value: 0.063
Widowed 5 20 20 80 Spearman correlation: P-value:0.063
Divorce 1 33.3 2 66.7 0.144 e
Educational level
Elementary 17 29.8 40 70.2 2 Value: 11.609
Intermediate 19 514 18 48.6 x P-value: 0.041
Secondary 29 46.8 33 53.2 Spearman correlation: )
Diploma 6 50 50 -0.191 P-value:0.006
University 16 53.3 14 46.7
Graduate Studies 6 85.7 1 14.3
Employment status
Student 2 66.7 1 33.3 2 Value: 12.514
Employed 32 525 29 475 x P-value: 0.005
Unemployed 20 28.2 51 71.8 Spearman correlation:
Pensions 39 542 | 33 | 458 019 P-value:0.789
Income/month
Less than 8000 SR 20 26.3 56 73.7 2 Value: 19.410
8000-11000 SR 28 57.1 21 42.9 x P-value: 0.001
12000-15000 SR 15 57.7 11 42.3 Spearman correlation: P-value:0.000
15000-20000 SR 10 52.6 9 47.4 -0.294 o
More than 20000 SR 11 68.8 5 31.2 | |
Medical history
When was your diagnosis?
2 Value: 3.766
Less Than 5 years 29 55.8 23 44.2 x P-value: 0.033
5-10 years 29 39.7 44 0.3 Spearman correlation: .
More than 15 years 34 41 49 59 i 0.222 P-value:0.023
Type of treatment
Tablet 54 50 54 50
Insulin Injection 16 37.2 27 62.8 x Value: 2.167
All the above 23 43.4 30 56.6 P-value: 0.338
Spearma& (;:%relatlon. P-value:0.277
Chronic diseases
Hypertension 36 38.7 57 61.3 2 Value: 7.143
High blood lipid level 15 33.3 30 66.7 X P-value: 0.010
Heart disease 3 75 1 25 Spearman correlation: P-value:0.027
Hypothyroidism 1 12.5 7 87.5 0.217 o
Rheumatism 1 33.3 2 66.3
Other chronic diseases 8 57.1 6 42.9
*P<.05
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In Table 2, the proportion of people who do not

Table 2 The severity of depression

suffer from depression is 44.6%. Those who have Frequency Percent
a simple de . 29 6% d th h T_here is no dep_ression 95 44.6
p pression are .6% and those who Simple depression 63 206
suffer from average depression are 16.9% and the Depression is average ig 176-09
. . . Depression is moderate .
the proportion of people have Depression is o fevere
moderate to severe is equal to 7 percent and the Severe depression 4 19
Severe depression prpoprtion is 1.9 percent Total 213 100.0
Finally, 55.4% of the study sample suffers from
depression at different levels
Notes
Output Created 11-JUL-2018 15:47:39
Comments
Input Data C:\Users\dell\Desktop\cs Sl sliSY) sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data 213
File
Missing Value Handling Definition of Missing User-defined missing values are treated
as missing.
Cases Used Statistics are based on all cases with
valid data.
Syntax FREQUENCIES VARIABLES=Age Sex
MaritalStatus Education Job Income
Data Type ChronicDiseases
/[FORMAT=NOTABLE
/ORDER=ANALYSIS.
Resources Processor Time 00:00:00.00
Elapsed Time 00:00:00.07
Notes
Output Created 11-JUL-2018 15:47:59
Comments
Input Data C:\Users\dell\Desktop\.s Sl 5581 sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data 213
File
Missing Value Handling Definition of Missing User-defined missing values are treated
as missing.
Cases Used Statistics are based on all cases with
valid data.
Syntax FREQUENCIES VARIABLES=Age Sex
MaritalStatus Education Job Income
Data Type ChronicDiseases
/[FORMAT=NOTABLE
/BARCHART FREQ
/ORDER=ANALYSIS.
Resources Processor Time 00:00:04.54
Elapsed Time 00:00:02.78
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Fig 1. Age group
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Fig 4. Education Level
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Fig 7. Pateint midical history
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Fig 8 . Patein type of durgs
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Fig 9. Types of Choronic Disease
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2018

Notes
Output Created 11-JUL-2018 15:49:07
Comments
Input Data C:\Users\dell\Desktop\
& JS.\.\\M ﬁUﬁS\Y\_sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data 213
File
User-defined missing values

Missing Value Handling Definition of Missing

are treated as missing.

Cases Used

Statistics are based on all cases
with valid data.

Syntax

FREQUENCIES
VARIABLES=al a2 a3 a4 a5
a6 a7 a8 a9 Total b1 depression
/[FORMAT=NOTABLE
/BARCHART FREQ
/ORDER=ANALYSIS.

Resources Processor Time

00:00:03.96

Elapsed Time

00:00:02.02

Fig 10. show little interest of pleasure in doing things

100

Frequency

Mot at all Several Days

Mors than half the days

MNearly every day

Fig 11. show feeling down, depressed, or hopeless

120

Frequency

Mot at all Several Days

More than half the days

MNearly every day

feeling down, depressed, or hopeless
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Fig 12. show trouble failing or staying asleep, or sleeping too much

100

Frequency

Mot at all Several Days More than half the days MNearly every day

trouble failing or staying asleep, or sleeping too much

Fig 13. show feeling tired or having little energy

Frequency

Mot at all Several Days More than half the days MNearly every day

feeling tired or having little energy

Fig 14. show poor appetite or overeating

100

Frequency

Mot at all Several Days Wore than half the days Mearly every day

poor appetite or overeating
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Fig 14. show feeling bad about yourself - or that you are a failure or have let yourself or your family down
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Fig 15. trouble concentrating on things, such as reading the newspaper or watching television
120
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trouble concentrating on things, such as reading the newspaper or watching television

Fig 16. show moving or speaking so slowly that other people could have noticed. Or the opposite - being so
figety or restless that you have been moving around a lot more than usual

Frequency

Mot at all Several Days More than half the days MNearly every day

moving or speaking so slowly that other people could have noticed. Or the opposite - being so
figety or restless that you have been moving around a lot more than usual
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Fig 17. show thoughts that you would be better of dead, or of hurting yourself
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Fig 18. show If you checked off any problems, how difficult have these problems made it for you to do your
work, take care of things at home, or get along with other people?

Frequency

There is no difficulty Fretty tough Very difficult Tough unbearably
difficult

If you checked off any problems, how difficult have these problems made it for you to do your work,
take care of things at home, or get along with other people?

Fig 10. show the degree of depression

Frequency

There is no Simple Depressionis Depressionis Savere
depression depression average moderate to depression
severe
depression
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Discussion

In this study, depression was more prevalent
among diabetic patients, where 55% were found to
have depression. According to depression
severity, mild depression was the most common
among patients (26.2%) followed by moderate
depression (16.9%) them moderate to severe (7%),
whereas severe depression was found among 1.9%
of patients only. A study from Al Qassim,
KSAP showed that 34.8% of T2diabetic patients
had depression; the prevalence was lower than
that in our findings. Another study from Eastern
Province, Saudi Arabia showed a prevalence close
to our results, where depression was prevalent
among 49.6% of diabetic patients?®.

A study from Ethiopia using PHQ-9 questionnaire
reported that the prevalence of depression among
T2DM outpatients was 13%, 28.4% had mild
depression, 12.1% had moderate depression, 2.7%
and 1.5% had moderately severe and severe
depression  respectively®. A study from
Chandigarh, India found that 41% of type 2
diabetic patients had depression, 23% severe
depression and 18% had moderate depressiont®.
A study from Jordan by Ahmad et al®® used
PHQ-9 questionnaire to investigate depression in
diabetic foot patients and it was found that the
depression prevalence was 39.6%. One study from
India used PHQ-9, but was performed on patients
with both T1IDM and T2 DM, the depression
prevalence was found to be 35% among diabetic
patients®”. It was reported in Indian study by
Mishra et al® that the depression prevalence
among diabetic patients was 43.33% and among
those depressed patients, there were 30.76%
suffering mild depression, 40.76% suffering
moderate depression and 28.46% suffering severe
depression, these percents were higher than
percents found in our results, this can be attributed
to the very poor controlled diabetes. A study from
India showed lower prevalence of depression
among patients with T2DM, only 9% of patients
had depression, this may attributed to the
difference in the life style in each region in
india®. Another Indian study®™® showed higher

depression prevalence of 28.3%. The current study
showed that, depression was significantly
associated with older age (P-value=0.005), where
depression was prevalent in (57.4%) of those with
age older than 45 and it was less prevalent in those
with younger age; 48.6% of those with 25-45
years old had depression and 33.3% only had
depression of those less than 25 years old. Also,
depression was associated with female gender (P-
value=0.005), where higher percent of females
(68.2%) had depression and lower percent had no
depression (31.8%). Both marital and employment
status had no impact on the prevalence of
depression among our patients (P-value>0.05),
whereas educational level had a significant impact
on the prevalence of depression (P-value=0.006).
Patients with elementary education were more
prone to suffer depression than graduated ones
(70.2vs 14.3 having depression respectively).
Also, the monthly income was another factor that
significantly associated with depression (P-
value=0.000), depression was more prevalent
among patients with lower income, increasing
monthly income made the depression less
prevalent. Regarding clinical characters of our
patients, it was found that type of treatment had no
influence on the depression prevalence among
diabetic patients (P-value=0.2), while both time of
diagnosis and presence of chronic disease
significantly associated with the prevalence of
depression (P-value=0.023, 0.027 respectively).
Depression was more common among patients
diagnosed with diabetes since5-10 years (60.3%)
and it was more prevalent among patients
suffering chronic diseases including;
hypothyroidism (87.5%), followed by high blood
lipid (66.7%) and rheumatism (66.3%). A study
from Bangladesh demonstrated that the significant
predictors of depressive symptoms among T2
diabetic outpatients using PHQ-9 were age,
income, gender and cardiovascular disease [40].
A study from India showed that duration of
diabetes and family income had no impact on the
level of depression (P-value=0.1, 0.06
respectively), whereas health problems and
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exercise were significantly influenced depression
level (P-value=0.002, 0.003 respectively), where
depression was more common in those with health
problems and who didn’t perform exercisel®. In
accordance with our findings, the prevalence of
depression was associated with female gender (P-
value=0.01) as reported in Jordanian study,
however the opposite was found regarding age,
where depression was associated with age younger
than 50 years old [36]. One study®®*"! demonstrated
that higher prevalence of depression was found
among type 2diabetic patients who had
hypertension (P-value=0.022), while in our study
the depression was higher among patients with
hypothyroidism, also in contrast to our results the
authors reported that age and duration of diabetes
had no significant association with depression,
however in accordance with our findings,
unemployed individuals were the most to suffer
depression (P-value=0.023)"1.

Conclusion

Depression prevalence among T2DM patients is
higher in the current study than other previous
Saudi studies and the factors influencing the
depression prevalence were varied among
previous studies and our study. This may
explained by the difference in the tool used to
assess the depression in some studies as well as
the population characteristics which differ among
different area. We can conclude that depression
and T2DM are associated to each other and
different factors can enhance the prevalence of
depression.
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List of Abbreviation

Abbreviation

Definition

(DM) Diabetes mellitus

(T2DM) Type 2 diabetes mellitus

(PHQ) patient health questionnaire

SFH Saudi Commission for Health

SCFHS Saudi Commission for Health
Specialty
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