
D iabetes mellitus (DM) is one of the most
common medical illnesses.  Unfortunately, its

prevalence is increasing among the Saudi
population.  A prevalence of 4.95% was reported in
1987,1  which has recently increased to 11.8%.2   It
is expected to be higher according to new
unpublished data.  One of the major issues in DM is
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its multi-system involvement.  With adequate
mental health and compliance to treatment plan,
diabetic outcome and rate of complications could be
significantly lowered.3  Depressive disorder is a
well-known mental illness with a prevalence rate in
adult general population of 2.3-3.2% in males, and
4.5-9.3% in females.4  Depression does not only
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Objective: To determine the prevalence of depression
among diabetic patients followed at the outpatient
department of King Abdul-Aziz University Hospital,
Jeddah, Kingdom of Saudi Arabia (KSA).
 
Methods. A cross-sectional study was conducted at
King Abdul-Aziz University Hospital, Jeddah, KSA,
between September 2002 and June 2003.  Demographic
features, marital status, smoking, presence of
hypertension, hyperlipidemia, and other chronic illnesses
were registered for both diabetic and non-diabetic groups.
For diabetic patients, detailed information (duration of
diabetes mellitus (DM), its type and treatment, glycemic
control, presence of microvascular and macrovascular
complications) were recorded.  Depression was assessed
by interviewing patients using the Beck depression
inventory scale.  Relation between depression and
different variables was studied, analyzed and compared
statistically in both groups.
 
Results. A total of 400 patients were studied (200
diabetic, 200 non-diabetic patients).  Depression

prevalence among diabetic patients was 34% in
comparison with 13% among non-diabetic patients
(p<0.001).  Statistically significant relation was found
between depression and duration of DM (11 versus 9
years), poor glycemic control; glycosylated hemoglobin
(10% versus 9%) with p values of 0.03 and 0.04.
Macrovascular complications and retinopathy were
higher among depressed diabetics (64% and 54%)
compared to non-depressed diabetics (43%, and 34%)
(p=0.004, p=0.007).  Hyperlipidemia and hypertension
were found to be higher among depressed diabetics (69%
and 63%) compared to non-depressed diabetics (50% and
42%), (p=0.01, p=0.006).
 
Conclusion. Depression is more common among
diabetics than non-diabetics in this population.  It was
higher among diabetics with long duration of DM, poor
glycemic control, macrovascular complications,
retinopathy, hyperlipidemia and hypertension.
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neurological examination or evidence of
electrophysiological testing),  and presence of
macrovascular complications, stroke, diabetic foot,
ischemic heart disease (IHD):  defined as angina or
myocardial infarction by self report or by analysis
of 12 leads electrocardiography was studied.
Depression was assessed in both groups using
self-report instruments that measure the severity of
recent depression symptoms.  In this study, Beck
depression inventory scale was used.8  It consists of
21 items and each item has 4 answer choices; the
highest score on each of the 21 questions is 3,
highest possible total for the whole test is 63 and the
lowest possible score is zero.  The total score levels
of depression were graded as follows; normal 0-10,
mild mood disturbance 11-16, borderline clinical
depression 17-20, moderate depression 21-30,
severe depression 31-40 and extreme depression
>40. The Arabic version of Beck depression
inventory scale was tested and validated on Arabic
patients.9,10  Moderate, severe and extreme
depression categories of the scale are the ones
considered with clinically significant depression.
Other categories (normal, mild mood disturbance
and borderline clinical depression) were excluded.

Data analysis were carried out using statistical
package for social sciences.11  Mean ± SD was
calculated for quantitative data, and frequency for
categorical variables.  Students’ t-test was used for
comparing means of continuous variables.
Proportions were compared by Chi-square test and
Fisher’s exact test if needed.  Multiple logistic
regression analysis was performed to identify the
risk factors and to test for the independent effect of
different variables.  The odds ratio was the
antilogarithm of the regression co-efficient of an
indicator term that corresponded to a certain level of
the independent variable.  The 95% confidence
interval was calculated using the standard error of
the regression co-efficient.  Significance level was
set at <0.05 throughout the analysis.
 
Results. Four hundred patients were studied
(200 diabetics and 200 non-diabetics).  The mean
age for all patients was 44.1±15.4 years with a range
of 15-90 years and male to female ratio of 1:1.6.
The majority of the patients was married (72%).
Hyperlipidemia and hypertension were significantly
higher in diabetics while the presence of chronic
disease was higher among the non-diabetic group.
(Table 1).  Depression was significantly higher in
diabetic patients, 67 (34%) versus 26 (13%) in
non-diabetic (p<0.001).  Statistically significant
relation was found between age and depression with
older patients being more likely to be depressed
than young.  Mean age of depressed patients was
48.6±13.7 years versus 42.7±15.6 years in
non-depressed (p<0.001).  Depression was more
common in females in both diabetics and

present with mental symptoms, but also it has a
significant physical effects.  It does commonly
present as a co-morbidity that would impair the
illness outcome.3,5   It is well known that DM is
associated with psychological changes.5  The
improvement of a psychological factor is associated
with a better outcome.3  Prevalence of depression
among diabetics is 2-3 times higher than the general
population.6   Since the outcome of DM is strictly
related to compliance and mental well being,
detecting and treating depression are major parts of
the management of DM.  The aim of this study is to
determine the prevalence of depression among
diabetic patients as compared to non-diabetic
patients.

Methods. A cross-sectional study was
conducted at King Abdul-Aziz University Hospital
(KAUH), a 500-bed teaching hospital in Jeddah,
Western Saudi Arabia, between September 2002
and June 2003.  Two groups were selected to
compare the prevalence of depression in diabetic
and non-diabetic patients.  The first group
comprising of 200 adult diabetics, who were
regularly followed up at the outpatient department
and were selected using systematic random
technique.  The second group comprising of 200
adult non-diabetic patients were also randomly
selected.  Diabetes mellitus was diagnosed
according to American Diabetic Association
criteria.7

Patients in both groups were interviewed after
their acceptance (informed consent form) to
participate in the study.  The following data were
collected as follows: age, gender, marital status,
presence of hypertension (patient is known
hypertensive if the blood pressure is >140/90 mm
Hg on more than one occasion), presence of
hyperlipidemia (known to have hyperlipidemia or
total cholesterol >5.2mmol/L, triglycerides >2.3
mmol/L, or both), smoking history (active or
passive) and presence of other chronic illnesses (for
example malignancy, hypothyroidism, chronic
obstructive airway disease, and peptic ulcer
disease).  For diabetic patients, duration of DM, its
type (type 1 or type 2), type of treatment, diet, oral
hypoglycemic agents (OHG), insulin, combined
insulin and OHG, degree of glycemic control; poor
control if fasting blood sugar (FBS) >8mmol/l, post
prandial blood sugar (PPS) >11mmol/l and
glycosylated hemoglobin (HbA1c) >8%, presence
of microvascular complications (retinopathy; was
assessed by history of visual disturbance, history of
cataract and fundus examination by an
ophthalmologists, nephropathy, was assessed by
proteinuria or raised serum urea and creatinine after
exclusion of other causes, neuropathy; was assessed
by a history of numbness or decreased sensation and
evidence of decreased sensation or reflexes on



A high prevalence of depression among diabetic patients ... Al-Ghamdi

       
 110    Neurosciences 2004; Vol. 9 (2)

Table 1  - General characteristics of the study groups.

Variable

Age (Mean ± SD)
Gender

Male 
Female

Marital status
Single
Married
Widow or divorced

Hyperlipidemia
Hypertension
Smoking
Chronic diseases
Depression

Diabetic group
(N=200)

  p value  
 

 <0.001
0.5

 <0.001

 <0.001
 <0.001

0.2 
   0.006
 <0.001 

p value of <0.05 is significant

non-diabetics with a male to female ratio of 1:1.7 in
depressed patient and 1:1.6 in non-depressed
(p=0.7).  As shown in Table 2, most of diabetics are
type 2 (90%) and have poor glycemic control
(78%). The mean duration of DM was 9.3±7.2
years, HbA1C mean was 9.7±2.2%.  Microvascular
complications were found in 62% of diabetics,
while macrovascular complications were found in
50% of them.  Depressed diabetics were found to
have poor glycemic control and longer duration of
diabetes, compared to non-depressed diabetics.
Glycosylated hemoglobin was 10.4±2.1% in
depressed diabetics versus 9.2±2.1% in
non-depressed (p=0.04).  The mean duration of DM
was 10.8±7.9 years in depressed patients compared
to 8.6±6.7 years in non-depressed diabetics
(p=0.03). Table 3 shows that there is a significant
relation between depression and hyperlipidemia,
hypertension, retinopathy and macrovascular
complications among diabetics.  In contrast,
non-diabetic patients showed no significant relation
between depression and hyperlipidemia,
hypertension, smoking and chronic diseases (Table
4).  Logistic regression analysis was performed to
test the independent effect of age, DM, marital
status, hyperlipidemia, hypertension, smoking and
chronic disease on the depression, after the
adjustment for the effect of the variables included in
the regression model on each other.  The association
between depression and DM was statistically
significant with no significant relation to
hyperlipidemia, hypertension, smoking and chronic
diseases.   The likelihood of developing depression
was doubled among diabetics as compared to
non-diabetics.   In addition, the likelihood of
developing depression was 10 times higher among
married compared to single patients (Table 5).

       n

 52 ± 13.6
 
   77
 123

     9
   169  

   22
 113
   98
   34
   25
   67

      (%)

(38.5)
(61.5)

  (4.5)
(84.5)
(11)   
(56.5)
(49)   
(17)   
(12.5)
(33.5)

Non-diabetic
group   (N=200)

       n

             36 ± 12.6
 

       76
   24

   75
 120
     5
   18
    22 
   25
    46 
   26

      (%)

  (38)
  (62)

     (37.5)
   (60) 

        (2.5) 
     (9) 
   (11) 

      (12.5) 
   (23) 
   (13) 

Table 2  - General characteristics of diabetic patients (N=200).

Variable

Type of diabetes mellitus
Type 1
Type 2

Treatment
Diet alone
OHG
Insulin
Combined OHG + Insulin

Poor glycemic control
Microvascular complications

Retinopathy
Nephropathy
Neuropathy

Macrovascular complications

OHG - oral hypoglycemic drugs

 n     (%)

     20 
180 
 

 17 
125  
 43 
15

 155   
 123   
 81 
47 

102  
   100 

   (10)   
(90)

 
     (8.5)
   (62.5)
   (21.5)
     (7.5)
   (77.5)
   (61.5)
   (40.5)
   (23.5)

(51)
(50)

Discussion. Depression is a commonly
occurring medical problem, which frequently
coexists with DM.12  Reports indicate that >25% of
patients with DM reached clinical criteria for
depression,13 a number of potential explanations to
account for this finding have been offered14-16 and
integrated into 3 hypothesis: Firstly, the intensity of
the disease and different treatment regimens burden
patients and affect their everyday lives.  Secondly,
duration of the disease and its complications provide
a chronic on-going stress, which affects the quality
of life.  Thirdly, DM and depression are parts of a
linked set of metabolic disorder.  Depressed people
have low self-care, which may negatively affect
their compliance with diet and medications.
Diabetes mellitus is by definition, an illness that
needs significant compliance to diet, medications
and exercise, and an issue that is usually deficient in
depressed patients.

This study supports the high prevalence of
depression among diabetics:  34% versus 13%
among non-diabetics.  The presence of diabetes
doubles the odds of co-morbid depression, which is
similar to the findings of other researchers.6  In this
study, depression is common among middle age
patients and females, which are consistent with
previous results.15,17-24  Previous studies15,25

documented a higher rate of depression in single
patients compared to married.  However, this study
showed a higher depression rate among married
people, which could be explained by their higher
percentage in the study group (72%).  In this study,
depression was higher among diabetic patients with
longer duration of DM 10.8 ± 7.9 years compared to
8.6 ± 6.7 years among non-depressed.  Many studies
evaluated the mean duration of diabetes, but none of
them studied the role it plays in the development of
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Table 5  - Adjusted odds ratio of risk factor of depression among the
study groups.

Variables

Age

Diabetes mellitus
Present
Absent

Marital status
Single
Married
Widow or divorced

Hyperlipidemia
Present
Absent

Hypertension
Present
Absent

Smoking
Yes
No

Chronic disease
Present
Absent

p value of <0.05 is significant, CI - confidence interval

Odd’s ratio

     0.98

1
     0.50

 

   1.0
   10.13
     2.15

 

   1.0
     0.60

 

   1.0
     0.66

 

   1.0
     0.72

 

   1.0
     1.21

95 % CI

0.96 –1.00

 0.26 – 0.97

   2.79 – 36.72
 0.84 – 5.48

0.33 –1.09

0.36 –1.21

0.37 –1.42

   0.60 –2.45    

p value

0.09

0.04

    0.0004
0.1  

0.09

0.18

0.35

0.58

Depressed
(N=67)

p value  
 

    0.001
 

    0.014

    0.006

  0.15

0.7

0.7

 
 0.7

 
 

 
 

    0.004

0.2

    0.007
0.9
0.5

Table 3  - Relation between depression and different variables in
diabetics.

Variable

Marital status
Single
Married
Widow or divorced

Hyperlipidemia

Hypertension

Smoking

Chronic diseases

Type of diabetes mellitus
Type 1
Type 2

Type of treatment
Diet
OHG
Insulin

Combined OHG + insulin

Macrovascular complications

Microvascular complications

Complications
Retinopathy
Nephropathy
Neuropathy

p value of <0.05 is significant, OHG - oral hypoglycemic drugs

Non-depressed
(N=133)

       n

    7
119
    7

  67

  56

   19 

  16
 

  14
119

 

  13
   83 
  28

     9  

  57 

 78

 45
  31 

    66   
  

      (%)

     (5.3)
   (89.5)
     (5.3)

   (50.4)

    (42.1) 

   (14.3)

(12)
 

   (10.5)
   (89.5)

 

      (9.8) 
   (62.4)

(21)

     (6.8)
   

   (42.9)

   (58.6)

   (33.8)
   (23.3)

(50)

n

  2
50
15

 46 

42

 15 

   9 
 

    6  
   61   

 

  4 
 42 
 15 

   6 

  43 

 45 

 36 
 16 
 36 

(%)

   (3)  
  (74.6)
  (22.4)

  (68.7)

  (62.7)

  (22.4)

  (13.4)
 

  (9) 
  (91)   

 

  (6) 
  (62.7)
  (22.4)

  (9) 

  (64.2)

  (67.2)

  (53.7)
  (23.9)
  (53.7)

      (%)

 (39.7)
 (58.6)
    (1.7) 

    (8.6) 

 (12.1)

 (12.6)

 (23.6)

depression.26  In contrast to duration of diabetes,
relation of depression to glycemic control was the
main concern of most of the reviewers’ studies.
Depression was significantly higher in diabetics
with poor glycemic control, which is consistent with
our results.27  Another interesting finding is the
association between diabetic complications and
depression.  Macrovascular complications and
retinopathy were the main associated complications
with depression in my study.  This was already
observed by de Groot et al26 in their meta-analysis
study which showed that depression was
significantly associated with a variety of diabetic
complications (retinopathy, nephropathy,
neuropathy, macrovascular complications and
sexual dysfunction).  In contrast, other studies did
not find association between depression and diabetic
retinopathy,28 or nephropathy.29  This study showed
that hyperlipidemia and hypertension increased the
risk of depression in diabetics.  Whether there is a
role of insulin resistance in the development of
depression, further studies are needed on this issue.
Early diagnosis of depression among diabetics is
strongly recommended.  Successful treatment of
depression has been documented to improve
compliance, glycemic control and decrease the risk
of diabetic complications.30-32  Teamwork between

Depressed
(N=26)

p value  
 

  0.7

  0.6

  0.2

  0.8

  0.6

Table 4  - Relation between depression and different variables in
non-diabetics.

Variable

Marital status
Single
Married
Widow or divorced

Hyperlipidemia

Hypertension

Smoking

Chronic diseases

p value of <0.05 is significant

Non-depressed
(N=174)

       n

  69
102
    3

 15

  21

  22

    41  

n

   6
18
  2

  3

  1

  3

  5 

(%)

  (23.1) 
 (69.2)
   (7.7)

 (11.5)

    (3.8) 

 (11.5)

 (19.2)
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14. Jacobson AM.  Depression and diabetes.  Diabetes Care
1993; 16: 1621-1623.

15. Peyrot M, Rubin RR.  Levels and risks of depression and
anxiety symptomatology among diabetic adults.  Diabetes
Care 1997; 20: 585-590.

16. Talbot F, Nouwen A.  A review of the relationship between
depression and diabetes in adults.  Diabetes Care 2000; 23:
1556-1562.

17. Moldin SO, Scheftner WA, Rice JP, Nelson E, Knesevich
MA, Akiskal H.  Association between major depressive
disorder and physical illness.  Psychol Med 1993; 23:
755-761.

18. Jackson-Triche ME, Greer-Sullivan J, Wells KB, Rogers
W, Camp P, Mazel R.  Depression and health-related
quality of life in ethnic minorities seeking care in a general
medical clinic.  J Affect Disord 2000;  58: 89-97.

19. Lewinsohn PM, Seeley JR, Hibbard J, Rohde P.
Cross-sectional and prospective relationships between
physical morbidity and depression in older adolescents.  J
Am Acad Child Adolesc Psychiatry 1996; 35: 1120-1129.

20. Lloyd CE, Dyer PH, Barnett AH.  Prevalence of symptoms
of depression and anxiety in a diabetes clinic population.
Diabet Med 2000; 17: 198-202.

21. Polonsky WH, Dudl J, Peterson M, Les J, Hokai H.
Depression in type 2 diabetes:  links to health care
utilization, self-care, and medical markers (Abstract).
Diabetes 2000; 49: A64.

22. Connell CM, Davis WK, Gallant MP, Sharpe PA.  Impact
of social support, social cognitive variables, and perceived
threat on depression among adults with diabetes.  Health
Psychol 1994; 13: 263-273.

23. Palinkas LA, Barrett-Conner E, Wingard DL.  Type 2
diabetes and depressive symptoms in older adults:  a
population-based study.  Diabet  Med 1991; 8: 532-539.

24. Ciechanowski PS, Katon WJ, Russo JE.  Depression and
diabetes:  impact of depressive symptoms on adherence,
function, and costs.  Arch Intern Med 2000; 160:
3278-3285.

25. Hanninen JA, Takala JK, Keinanen-Kiukaannieme SM.
Depression in subjects with type 2 diabetes.  Diabetes Care
1999; 22: 997-998.

26. de Groot M, Anderson RJ, Freedland KE, Clouse RE,
Lustman PJ.  Association of Depression and Diabetes
Complications: a meta-analysis.  Psychosom Med 2001; 63:
619-630.

27. Lustman PJ, Anderson RJ, Freedland KE, de Groot M,
Carney RM, Clouse RE.  Depression and poor glycemic
control:  a meta-analytic review of the literature. Diabetes
Care 2000; 23: 934-942.

28. Karlson B, Agardh CD.  Burden of illness, metabolic
control, and complications in relation to depressive
symptoms in IDDM patients.  Diabet Med 1997; 14:
1066-1072.

29. Lustman PJ, Griffith LS, Clouse RE.  Depression in adults
with diabetes:  results of a 5-year follow-up study.
Diabetes Care 1988; 11: 605-612.

30. Lustman PJ, Griffith LS, Clouse RE, Freedland KE, Eisen
SA, Rubin EH, et al.  Effects of nortriptyline on depression
and glucose regulation in diabetes:  results of a
double-blind, placebo-controlled trial.  Psychosom Med
1997; 59: 241-250.

31. Lustman PJ, Griffith LS, Freedland KE, Kissel SS, Clouse
RE.  Cognitive behavior therapy for depression in type 2
diabetes:  a randomized controlled trial.  Ann Intern Med
1998; 129: 613-621.

32. Lustman PJ, Freedland KE, Griffith LS, Clouse RE.
Fluoxetine for depression in diabetes:  a randomized
double-blind placebo-controlled trial.  Diabetes Care 2000;
23: 618-623.

internist and psychiatrist will improve DM outcome.
Further research should focus on the role of
depression that impairs functioning and quality of
life in the development and exacerbation of diabetic
complications. 

In conclusion, depression is higher among
diabetics compared to non-diabetics in this setting.
Longer duration of DM with poor glycemic control,
presence of macrovascular complications, diabetic
retinopathy, hyperlipidemia and hypertension
increase the likelihood of depression among
diabetics.
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