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Abstract

Aim
1. To determine the prevalence of undiagnosed  
depression among adult Type 2 diabetes in diabetic 
clinic in Adan Health Care Center in Kuwait.

2. To assess the importance of depressive symptoms 
for the management of glucose metabolism in the 
treatment of diabetes.

3. To determine if depression is associated with  
variables indicating risk for development of diabetes 
complication.
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Introduction

Diabetes mellitus is a growing public health concern in 
Kuwait parallel with the worldwide diabetes pandemic 
(1, 2, 3, 4, 5, 6) due to abnormal glucose metabolism. It 
is the most common metabolic and endocrine disorder. 
According to World Health Organization (WHO)-2011 
there were 346 million diabetic patients worldwide. This 
number will be doubled in 2030. (3). 

Type2 DM is a chronic lifelong but treatable disease be 
caused by either insulin resistance or defective insulin 
secretion or by a combination of these processes. (7, 9, 10). 
 
Likewise, depression is a major health problem with high 
prevalence worldwide. (8,9). It is a mood disorder in which 
the depressed person can feel. Worthless, guilt, loneliness, 
sadness, hopelessness, inefficiency, dissatisfaction, 
loss of energy and interest, low self-esteem, changes in 
appetite and sleep patterns are unable to feel joy and 
happiness. (3).

In fact, depression is expected to be the second leading 
cause of disability for all age groups by the year 2030. (8). 
It is also a modifiable risk factor the treatment of which 
could improve glycemic control and health outcomes in-
patient with type 2 diabetes. (10).

Worldwide, the prevalence of mood and anxiety disorders 
is higher among persons living with diabetes compared to 
those without diabetes (4, 6, 10, and 18). 

The increased risk of early mortality and a severe impact 
on quality of life and reduction in life expectancy has been 
found to be associated with both conditions at higher rates 
than either condition alone. (4, 10,11,12,13, 14).

Co-morbid depression among individuals with diabetes 
is associated with poor glycemic control via alteration 
in neurotransmitter functioning, hormonal deregulation, 
and disruption of diabetes self-management and with an 
increased prevalence of complications in Type 2 diabetes. 
(10, 11, 14)

Relationship between depression and diabetes is a 
self-perpetuating cycle resulting in adverse long-term 
glycemic control further worsening the risk of developing 
long-term complications/end-organ damage, increased 
hospitalization, and even mortality. (4).

Type 2 diabetes is a chronic illness that requires 
continuing medical care, education, and diligent patient 
self-management to prevent acute complications and to 
reduce the risk of long-term complications. Depression is a 
modifiable risk factor the treatment of which could improve 
glycemic control and health outcomes in patients with type 
2 diabetes. (10). 

The IDF recommends the inclusion of a mental health 
specialist in the multidisciplinary team for diabetes and 
indicates the need for counseling the person with diabetes 
in the context of on going diabetes education and care. 
(28). 

Methods

Study design, setting and duration:
 This descriptive cross-sectional study was conducted 
over a period of one year in Kuwait in Adan Health Center 
by using a Beck Depression Inventory (BDI) questionnaire 
and the patient’s Health Questionnaire-9(PHQ-9). The 
BDI questionnaire is self-administered taking 5-10 
minutes to complete. Each item assessed certain specific 
areas of functioning (self-esteem, quality of life, mood, 
communication and social interaction, appetite and weight, 
trouble sleeping). The PHQ-9 questionnaire consists of 
nine questions about the criteria for diagnosing major and 
minor depression.

Expedited ethics approval was obtained from the Kuwait 
Standing Committee for Coordination of Health and 
Medical Research. All respondents provided informed 
consent.

Inclusion and exclusion criteria:
The inclusion criteria was all Type 2 DM who were followed 
up at the Diabetic clinic for more than 3 months (Kuwaiti 
and non- Kuwaiti patients), provided that they belonged 
to the 18-70 years age group and were able to fill in 
questionnaires by themselves. 

The exclusion criteria was all patients younger than 18 
years or older than 70 years, patients not able to fill out 
the questionnaire for any reason, individuals with diabetes 
other than Type 2 DM (Type 1 DM, Gestational DM, 
secondary diabetes among others) and mentally ill patients 
(any patients who were diagnosed as having any kind of 
depressive disorder, on antidepressant medication. 

Data collection Tool:
 The structured questionnaire consisted of questions that 
covered several areas: 

(1) The socio-demographic data like age, sex, 
nationality, occupation, education, marital status, income.
 (2) Life style factors like diet, physical activity, smoking 
status and alcohol consumption.
(2) The disease characteristics like duration, 
pharmacological treatment of diabetes, complications and 
co-morbidity like hypertension, IHD, BA, hypothyroidism.
(3) The metabolic control measured by HbA1c levels (%) 
for estimating glycemic control over the last 90-120 days. 
HbA1c level was categorized as: (good glycemic control 
<7%), (fair glycemic control 7-8%) and (>8% considered 
as poor glycemic control).
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(4) Hypertension was determined in accordance with AACE 
and ADA guidelines   recommended targets <130/80mmHg 
for patients with hypertension and diabetes.
(5) Dyslipidemia was determined in accordance with AACE 
guidelines:
-Total cholesterol: desirable<5.17, borderline high:  
 5.17-6.18, high >6.21.
 -HDL cholesterol: good>1 in males and > 1.2 in females 
and bad<4 in males and females.  
- LDL: optimal <2.6, near optimal 2,6-3.3 and borderline 
high 3.4. 
- TG: normal <1.7, borderline high 1.8-2.2 and high 2.3-
5.6.
(6) BMI was measured through dividing weight(kg) by 
squared height (m) and the range 18.5-24.9 was considered 
normal,25-29.5 as overweight, and ≥ 30 as obese.

(6) The Beck Depression Inventory (BDI) questionnaire: 
The Beck Depression Inventory (BDI), a 21 item-screening 
questionnaire comprising 13 cognitive and 8 somatic 
questions was used to assess motivational, cognitive 
and somatic symptoms of depression. Each item of the 
inventory scores ranging from 0-3 points indicated the 
severity of the Depressive symptoms (total scores >17 
showing moderate to severe depressive symptoms).

(7) The PHQ-9 questionnaire:
The PHQ-9 questionnaire was considered according to the 
following algorithms: a severity score of 0-3 was assigned 
to each item, (0=2- days, 2=7-11 days and 3=12-14 days) 
yielding a total score between 0 and 24 points. A PHQ 
score ≥ 10 has been recommended as a cutoff point for 
depression.

Data Analysis:
Statistical analysis was carried out using a Statistical 
Package for Social Sciences SPSS version 17). 
Frequencies were utilized for categorical variables; mean 
and standard deviation was obtained for continuous 
variables. Data were expressed as “mean” (standard 
deviation; SD) and percentage (%) where appropriate. All 
tests used a significance level of p value < 0.05. 

Results

There were 200 participants (92 males, and 108 females) 
with type 2 DM. 22 patients were omitted because of 
the lack of investigations required. (11.5%) of the total 
participants were depressed with (9.5%) experiencing   
mild depression and (1.1%), a small proportion, moderate 
depression and no one had severe depression. The 
variables such as advancing age, income, LDL, and TG 
were found as a major determinant of depression in our 
study.

Participants in the study ranged in age from 21 to above 
60 with a mean age (± standard deviation) of 4.1+1.01 
years. (54%) of them were females and (46%) were 
males with a mean gender 1.54+0.49. (71%) of them 
were Kuwaiti and (29%) were non-Kuwaiti with a mean 

nationality1.29+0.45. The majority of them were married 
(76%) and the rest were single, divorced or widowed (24%) 
with a mean marital status 2.1+0.69. (40.4%) of them 
were working and (59.5%) were not working with a mean 
occupation 1.59+0.49. (28%) of them had high school 
level of education, (20%) had Bachelor education, (0.5%) 
had Master education, (1%) had Doctorate education and 
the remaining (50%) had other level of education with a 
mean level of education 3.24+1.81. The majority of the 
participants had income below 1000 K.D (48%), while 
the minority had income above 3000 K.D (2%) and the 
remaining of the participants refused to respond (12%) 
with a mean income of 2+1.31.

The prevalence of depression varied with the duration 
of DM diagnosis in years with depression rates higher 
in those with less than 5 years of diabetes duration, with 
a decrease in prevalence as the duration increased. 
Up to 5 years duration, Mild depression occurs in (5%), 
moderate depression occurs in (1%). In 5-10 years 
duration, Mild depression occurs in (0.5%) and moderate 
depression occurs in (0.5%). In more than 10 Y duration 
mild depression occurs in (4%) and moderate depression 
occurs in (0.5%) with a mean of   2.1+0.87.

The prevalence of depression also varied with the 
management of diabetes. (6%) had mild depression and 
(1%) had moderate depression for patients on OHA. (1.5%) 
had mild depression only for patients who had Injectable 
treatment and (2%) had mild depression and (1%) had 
moderate depression for patients who had Injectable 
treatment with a mean of 1.83+0.95.

Regarding smoking and alcohol, (17.5%) of the participants 
who were smokers, (1.5%) of them had mild depression 
and (0.5%) had moderate depression with a mean of 
1.82+0.38. (1.5%) of the participants who were consuming 
alcohol had no depression with a mean of 1.98+0.12.

Regarding the participants with complication of diabetes 
(14.5%) of those with diabetic retinopathy had (0.5%) mild 
depression and (0.5%) had moderate depression, while 
(6%) of participants who had diabetic neuropathy, (1%) 
had mild depression and (0.5%) had moderate depression 
and those who had diabetic nephropathy (1%) had no 
depression with a mean of 1.34+0.78.

Among participants with associated co-morbid conditions, 
depression was shown to be present in some co-morbid 
conditions. Hypertensive participants had (6%) mild 
depression and (1%) moderate depression. Osteoarthritic 
participants had (1%) mild depression only with a mean 
of 3.29+2.54. Dyslipidemia participants had (1.5%) mild 
depression and (0.5%) moderate depression. 

Among the participants who had elevated systolic BP, 
(2.5%) had mild depression and (0.5%) had moderate 
depression. Those who had stage 1 systolic BP, (3%) 
had mild depression and (1%) had moderate depression. 
and those who had stage 2 systolic BP, (3%) had mild 
depression and (0.5%) had moderate depression with 
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a mean of 1.34+1.5. On the other hand, the participants 
who had elevated diastolic BP, (0.5%) had (6%) mild 
depression and (0.5%) had moderate depression. Those 
who had stage 1&2 diastolic BP, (1%) had mild depression 
and (0.5%) had moderate depression with a mean of 
81.2+7.59. 

Among participants who were compliant to the diet had (4%) 
mild depression only, but those who were not compliant 
to the diet had 11(5.5%) had mild depression and (2%) 
moderate depression with a mean of 1.69+0.46.

On the other hand, the participants who were compliant 
with physical activity had (4.5%) mild depression only, 
but those who were not compliant to physical activity had 
(5%) mild depression and (2%) moderate depression with 
a mean of 1.69+0.46.

Among 14% of participants who had BMI < 25, (1%) had 
mild depression and (0.5%) had moderate depression. 
Among 41.5% BMI 25-29.9, (6.5%) had mild depression 
and (0.5%) had moderate depression. and among 44.5% 
BMI ≥ 30, (2%) had mild depression and (1%) had 
moderate depression with a mean of 2.3+0.70.

Among the entire sample of patients uncontrolled those 
who had- HbA1 more than ≥ 7 had (3.5%) mild depression 
and (1%) had moderate depression. While HbA1 <7 had 
(6%) mild depression and (1%) moderate depression with 
a mean 1.6+0.48.

The distribution and severity of depression was significantly 
higher for Age of participants (p=0.006), income 
(p=0.006), LDL (p=0.00) and TG (p=0.065). Several 
demographic and disease-related variables emerged 
as significant independent predictors of depression as 
gender (p= 0.223), nationality (p= 0.947), occupation 
(p=0.477), mental status (p=0.144), level of education 
(p=0.986), smoking(p=0.907), alcohol (p=0.820), systolic 
BP (p=0.950), diastolic BP (p=0.274), HbA1c (p=0.872), 
total cholesterol (p=0.221), HDL for females (p=0.553), 
HDL for males (p= 0.526), the  methods of  controlling DM 
(p=0.238), complication (p=0.476), co-morbidity (p=0.432), 
diet (p=0.224), physical activity (p=0.118), BMI (p=0.138) 
and duration of DM (p=0.179). 
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1. The association between Depression and social demographics:
Gender: The prevalence of depression varied with the difference in gender of the diabetic patient. Among 108 female participants 
(6.5 %) of them had mild depression and (0.5%) had moderate depression, while of the (46%) male patients, (0.03 %) of them 
had mild depression and (1.5%) had moderate depression. These results were not statistically significant 
(p= 0.223) and there is no correlation between depression and gender (r=0.011) as shown in Table 1.

Table 1: The association between Depression and gender:

Age: The prevalence of depression was not present in 21-29 age groups of the study participants. Of those aged between 
30-39 Y, (2.5%) had mild depression whereas those aged between 40-49 years, (1.5%) had mild depression and (1.5%) had 
moderate depression. Of those aged between 50-59 years, (1.5%) had mild depression and lastly those whose age group was 
above 60, (4%) had mild depression and (0.5%) had moderate depression.

The analysis revealed that there was statistical significance (p=0.006) between depression and the age of the patients and 
there is a weak correlation between depression and age (r= 0.165) as shown in Table 2.

Table 2: The association between Depression and age:

Nationality: Depression was shown to be present in Kuwaiti and non- Kuwaiti Nationality. Among (71%) Kuwaiti participants 
(7%) had mild depression and (1.5%) had moderate depression and among non- Kuwaiti nationality (2.5%) had mild depression 
and (0.5%) had moderate depression. The analysis revealed that there was no statistical significance between depression 
and the nationality of the participants (p=0.947) and there is no correlation between depression and nationality (r=0.023) as 
shown in Table 3.
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Table 3: The association between Depression and nationality:

Total income: The prevalence of depression was not present for participants whose income is between 2000-3000 K.D. Of 
those with income less than 1000 K.D, (4%) had mild depression and (0.5%) had moderate depression. Of those with income 
between 1000-2000 K.D, (2.5%) had mild depression and (0.5%) had moderate depression. Of those with income above 3000, 
(0.5%) had moderate depression. The participants who refused to respond had (3%) mild depression and (0.5%) depression. 

These results were statistically significant (p=0.006) between depression and the income of the diabetic patients and there is a 
weak correlation between depression and income (r=0.173) as shown in Table 4.

Table 4: The association between Depression and total income:

Occupation: The prevalence of depression was present for the occupied participants as (5%) had mild depression and (1%) 
had moderate depression while the non-occupied participants had (4.5%) mild depression and (1%) moderate depression. The 
results showed a statistical non-significance between occupation and depression (p=0.477) and there is no correlation between 
them (r=0.079) as shown in Table 5.

Table 5: The association between Depression and occupation:
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Marital status: The prevalence of mild depression was present in single status (1.5%) while married status had (8%) mild depression 
and (15%) moderate depression, widow and divorced status had both (0.5%) moderate depression only. The results showed a 
statistical non significance between marital status and depression (p=0.174) and there is no correlation between them (r=0.039) as 
shown in Table 6.

Table 6: The association between Depression and marital status:

Level of Education: The prevalence of depression varied with the level of education. Of the 28% high school level of education, 
(3%) had mild depression and (1%) had moderate depression. Of the 20% Bachelor level of education, (2%) had mild depression 
and (0.5%) had moderate depression. Of the 0.5% Master level of education, (2%) had only mild depression. Others at 50% such 
as illiterate or diploma education had (4.5%) mild depression and (0.5%) had moderate depression. The results were statistically not 
significant (p=0.986) and there is no correlation between depression and level of education (r=0.074) as shown in Table 7.

Table 7: The association between Depression and level of education:

Smoking status: (17.5%) of the participants were smokers among who (1.5%) had mild depression and (0.5%) had moderate 
depression. The results were statistically not significant (p=0.907) and there is no correlation between depression and smoking 
status (r=0.009) as shown in Table 8.

Table 8: The association between Depression and smoking status: 
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Alcohol consumption: (1.5%) of participants who were consuming alcohol had no depression. The results were statistically not 
significant (p=0.820) and there is no correlation between depression and alcohol consumption (r=0.042) as shown in Table 9. 

Table 9: The association between Depression and alcohol consumption:

2. The association between complications of Diabetes and depression: 
The total number of participants who had no complications was (78.5%) with (8%) who had mild depression and (15%) 
moderate depression. While those participants who had diabetic retinopathy (14.5%) had (0.5%) mild depression and (0.5%) 
moderate depression. (6%) who had diabetic neuropathy had (1%) mild depression and (0.5%) moderate depression. Those 
who had diabetic nephropathy (1%) had no depression. 

The results were statistically significant (p=0.437) and there is no correlation between depression and complication of type 2 
DM (r=0.092) as shown in Table 10.

Table 10: The association between Depression and complication of diabetes:

Marital status: The prevalence of mild depression was present in single status (1.5%) while married status had (8%) mild depression 
and (15%) moderate depression, widow and divorced status had both (0.5%) moderate depression only. The results showed a 
statistical non significance between marital status and depression (p=0.174) and there is no correlation between them (r=0.039) as 
shown in Table 6.

Table 6: The association between Depression and marital status:

Level of Education: The prevalence of depression varied with the level of education. Of the 28% high school level of education, 
(3%) had mild depression and (1%) had moderate depression. Of the 20% Bachelor level of education, (2%) had mild depression 
and (0.5%) had moderate depression. Of the 0.5% Master level of education, (2%) had only mild depression. Others at 50% such 
as illiterate or diploma education had (4.5%) mild depression and (0.5%) had moderate depression. The results were statistically not 
significant (p=0.986) and there is no correlation between depression and level of education (r=0.074) as shown in Table 7.

Table 7: The association between Depression and level of education:

Smoking status: (17.5%) of the participants were smokers among who (1.5%) had mild depression and (0.5%) had moderate 
depression. The results were statistically not significant (p=0.907) and there is no correlation between depression and smoking 
status (r=0.009) as shown in Table 8.

Table 8: The association between Depression and smoking status: 
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3. The association between the co-morbid conditions of Diabetes and depression: Depression was shown to be present in 
some co-morbid conditions associated with type 2 DM. Among (65%) hypertensive participants, (6%) had mild depression and 
(1%) had moderate depression. Among (18.5%) of dyslipidemia participants, (1.5%) had mild depression and (0.5%) had moderate 
depression. Among (1.5%) osteoarthritic participants, (1%) had mild depression only. The results were statistically significant 
(p=0.432) and there is no correlation between depression and co-morbid conditions of type 2 DM (r=0.026) as shown in Table 11.

Table 11: The association between Depression and DM with other Co-morbid disease:

4. The association between compliance of the participants to diet and physical activity and depression: 

Diet: The participants who were compliant to the diet had (4%) mild depression only but those who were not compliant to the diet had 
(5.5%) mild depression and (2%) moderate depression. The results showed statistical non-significance between diet and depression 
(p=0.224) and there is no correlation between depression and diet (r= 0.006) as shown in Table 12.

Table 12: The association between Depression and  compliance to diet:

Physical activity: The participants who were compliant to physical activity had (4.5%) mild depression only but those who were not 
compliant to physical activity had (5%) mild depression and (2%) moderate depression. The results showed no statistical significance 
between physical activity and depression (p=0.118) and there is no correlation between depression and physical activity (r= 0.017) 
as shown in Table 13

Table 13: The association between Depression and compliance to physical activity:
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5.The association between the BMI and depression: 
Of the participants who had BMI < 25, (1%) had mild depression and (0.5%) had moderate depression. Those who had BMI 25-
29.9, (6.5%) had mild depression and (0.5%) had moderate depression. and those who had BMI≥ 30, (2%) had mild depression 
and (1%) had moderate depression.

The results showed statistically non- significance between BMI and depression (p=0.138) and there is no correlation between 
depression and BMI (r= 0.017) as shown in Table 14.

 Table 14: The association between Depression and the BMI:

6.The association between systolic BP levels and depression: 
The participants who had elevated systolic BP had (2.5%) mild depression and (0.5%) had moderate depression. Those who had 
Stage 1 Systolic BP, (3%) had mild depression and (1%) had moderate depression and those who had Stage 2 Systolic BP, (3%) 
had mild depression and (0.5%) had moderate depression. The results showed statistical non-significance between systolic BP and 
depression (p=0.950) and there is no correlation between depression and systolic BP (r= 0.023) as shown in Table 15.

Table 15: The association between Depression and systolic BP:

3. The association between the co-morbid conditions of Diabetes and depression: Depression was shown to be present in 
some co-morbid conditions associated with type 2 DM. Among (65%) hypertensive participants, (6%) had mild depression and 
(1%) had moderate depression. Among (18.5%) of dyslipidemia participants, (1.5%) had mild depression and (0.5%) had moderate 
depression. Among (1.5%) osteoarthritic participants, (1%) had mild depression only. The results were statistically significant 
(p=0.432) and there is no correlation between depression and co-morbid conditions of type 2 DM (r=0.026) as shown in Table 11.

Table 11: The association between Depression and DM with other Co-morbid disease:

4. The association between compliance of the participants to diet and physical activity and depression: 

Diet: The participants who were compliant to the diet had (4%) mild depression only but those who were not compliant to the diet had 
(5.5%) mild depression and (2%) moderate depression. The results showed statistical non-significance between diet and depression 
(p=0.224) and there is no correlation between depression and diet (r= 0.006) as shown in Table 12.

Table 12: The association between Depression and  compliance to diet:

Physical activity: The participants who were compliant to physical activity had (4.5%) mild depression only but those who were not 
compliant to physical activity had (5%) mild depression and (2%) moderate depression. The results showed no statistical significance 
between physical activity and depression (p=0.118) and there is no correlation between depression and physical activity (r= 0.017) 
as shown in Table 13

Table 13: The association between Depression and compliance to physical activity:
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7.The association between diastolic BP levels and depression:
The participants who had elevated diastolic BP (2.5%) had mild depression and (0.5%) had moderate depression. Those who 
had stage 1&2 diastolic BP, 2(1%) had mild depression and 1(0.5%) had moderate depression. 

The results showed statistical non- significance between diastolic BP and depression (p=0.274r) and there is no correlation 
between depression and diastolic BP (r=0.027) as shown in Table 16.

Table 16: The association between Depression and diastolic BP

8. The association between the HbA1c levels and depression: 
While there was no significance and correlation between HbA1c and depression (p=0.872).  Uncontrolled   HbA1 more than 
≥ 7 had (3.5%) mild depression and (1%) had moderate depression. While HbA1 <7 had (6%) mild depression and (1%) 
moderate depression. The results showed no correlation between depression and HbA1 (r= 0.023) as shown in Table 17.

Table 17: The association between Depression and the HbA1c

9. The association between the total cholesterol and depression :
The prevalence of depression varied with the level of the total cholesterol. Of the (81%) of patients who had normal total 
cholesterol, (7.5%) had mild depression and (0.5%) had moderate depression. Of the (9%) who had Borderline high total 
cholesterol, (1%) had mild depression and (0.5%) had moderate depression. Of the (10%) who had High total cholesterol, 
(1%) had mild depression and (1%) had moderate depression. These results are non-statistically significant (p=0.221) and 
there is a weak correlation between depression and high total cholesterol (r=0.187) as shown in Table 18.
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Table 18: The association between Depression and the Total cholesterol:

10. The association between HDL cholesterol and depression in women: 
The prevalence of depression varied with the level of HDL cholesterol in women. Of the (37%) of patients who had good HDL 
cholesterol, (4%) had mild depression and (1.5%) had moderate depression. Of the (63%) who had bad HDL, (5.5%) had 
mild depression and (0.5%) had moderate depression. These results are statistically non-significant (p=0.553) and there is no 
correlation between depression and high HDL in women(r=0.028) as shown in Table19.

Table 19: The association between Depression and HDL in women:

11. The association between HDL cholesterol and depression in men: 
The prevalence of depression varied with the level of HDL in men. Of the (59%) of patients who had good HDL cholesterol, 
(1.5%) had mild depression and (1%) had moderate depression. Of the (41%) who had bad HDL, (8%) had mild depression and 
2(1%) had moderate depression. These results are statistically non-significant (p=0.526) and there is no correlation between 
depression and high HDL in men (r=0.003) as shown in Table 20.

Table 20: The association between Depression and the HDL in men:
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12. The association between the LDL cholesterol and depression 
The prevalence of depression varied with the level of the LDL cholesterol. Of the (19.5%) of patients who had optimal LDL, (4%) 
had mild depression and (0.5%) had moderate depression. Of the (23%) of patients who had near optimal LDL, (4%) had mild 
depression and (0.5%) had moderate depression. Of the (57.5%) who had Borderline high LDL, (1.5%) had mild depression and 
(1%) had moderate depression. These results are highly statistically significant (p=0.000) and there is a weak correlation between 
depression and high LDL (r= 0.197) as shown in Table 21.

Table21: The association between Depression and the LDL:

13. The association between TG and depression in women: 
The prevalence of depression varied with the level of TG. Of the (33.5%) of patients who had TG<1.7, (5.5%) had mild depression 
and (1.5%) had moderate depression. Of the (42.5%) who had borderline highTG, (1%) had mild depression and nobody had 
moderate depression. Of the (18.5%) who had High TG, (3%) had mild depression and (0.5%) had moderate depression. These 
results are statistically significant (p=0.065) and there is a very weak correlation between depression and high TG (r=0.036) as 
shown in Table 22.

Table 22: The association between Depression and the TG:

14. The association between the management of DM and the prevalence of depression: 
The prevalence of depression varied with the management of diabetes. Of the (55.5%) of patients on OHA, (6%) had mild depression 
and (1%) had moderate depression. Of the (6%) who had Injectable treatment (1.5%) had mild depression and nobody had moderate 
depression. Of the participants on OHA and Injectable (38.5%), (2%) had mild depression and (1%) had moderate depression. 
These results are statistically non-significant (p=0.238) and there is a weak correlation between depression and management of 
diabetes (r=0.107) as shown in Table 23.
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Table 23: The association between Depression and the treatment of DM:

15. The association between duration of diabetes and depression: 
The prevalence of depression varied with the duration of DM diagnosis in years. Mild depression (5%) and moderate 
depression (1%) happen in up to 5 year duration. Mild depression (0.5%) and moderate depression (0.5%) happen in5-
10 Y duration. Mild depression (4%) and moderate depression (0.5%) happen in more than 10 Y duration. These results 
showed a statistical non-significance (p=0.179) and that there is no correlation between depression and the duration from 
the time of diagnosis with diabetes was made (r= 0.107) as shown in Table 24.

Table 24: The association between Depression and the duration of DM:

16. The prevalence of depression: 
It was found that 11.5% of the type 2 diabetic patients have depression. Of these, (9.5%) had mild depression as they 
scored 10-18 on the BDI while (2%) had moderate as they scored 19-29 on the BDI. None of the study participants had 
severe depression as shown in Table 25.

Table 25: The prevalence of depression:

12. The association between the LDL cholesterol and depression 
The prevalence of depression varied with the level of the LDL cholesterol. Of the (19.5%) of patients who had optimal LDL, (4%) 
had mild depression and (0.5%) had moderate depression. Of the (23%) of patients who had near optimal LDL, (4%) had mild 
depression and (0.5%) had moderate depression. Of the (57.5%) who had Borderline high LDL, (1.5%) had mild depression and 
(1%) had moderate depression. These results are highly statistically significant (p=0.000) and there is a weak correlation between 
depression and high LDL (r= 0.197) as shown in Table 21.

Table21: The association between Depression and the LDL:

13. The association between TG and depression in women: 
The prevalence of depression varied with the level of TG. Of the (33.5%) of patients who had TG<1.7, (5.5%) had mild depression 
and (1.5%) had moderate depression. Of the (42.5%) who had borderline highTG, (1%) had mild depression and nobody had 
moderate depression. Of the (18.5%) who had High TG, (3%) had mild depression and (0.5%) had moderate depression. These 
results are statistically significant (p=0.065) and there is a very weak correlation between depression and high TG (r=0.036) as 
shown in Table 22.

Table 22: The association between Depression and the TG:

14. The association between the management of DM and the prevalence of depression: 
The prevalence of depression varied with the management of diabetes. Of the (55.5%) of patients on OHA, (6%) had mild depression 
and (1%) had moderate depression. Of the (6%) who had Injectable treatment (1.5%) had mild depression and nobody had moderate 
depression. Of the participants on OHA and Injectable (38.5%), (2%) had mild depression and (1%) had moderate depression. 
These results are statistically non-significant (p=0.238) and there is a weak correlation between depression and management of 
diabetes (r=0.107) as shown in Table 23.
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Discussion

Our study showed that depression, particularly in a mild 
to moderate to form, is much more common among those 
with diabetes than those without disease. This aligns with 
several previous studies suggesting increased depressive 
symptoms in type 2 diabetes including Prerna B(4), 
Mohammed S (33), Shazia P (34), Vivek S (35), Aatir H 
(38), Amit R (44), Mohan P (46), Bader Q, and Hala M (52). 

Our study showed a higher percentage of significant 
association between depression in diabetes and age 
(p:0.006). Those above 60 years age group (4.5%) 
suffered most for mild to moderate depression, similar to 
other studies including Kiran Niraula (5) Feba Elizabith 
(12), Donia K (32), Vivek S (35), Bagher L (36), Shivwani 
D(37), Amit R(44), Mohan P(46), and Aysha Q(51). 
Physical and psychological causes in the elderly like 
retirement, isolation, fear of death and physical inability 
increase the prevalence of depression in diabetic patients. 
On the other hand, age was not found to be significantly 
associated with depression including Akash R (49).

Regarding the gender our study showed that 
depression is more among females (54%) than males 
(46%), similar to other studies including Ebaa Al-Ozairi 
(1), saeedeh Alsadat(3),Aminul Hasan (9),Puneet 
K.C(11), G.K.Vankar(14),Hulya Parildar (21),Namrata 
C (30),Shamsaei F(31), Vivek S(35), Aatir H(38),Hira 
M(39),Norouzi Z(40),Abdul Rehman A(45), Mohan 
P(46), Akash R (49),Shafiepour MR (50), Bader Q, and 
Hala M.(52).However this reflects the higher prevalence 
of depression in women in the general population due 
to different stresses like family, socioeconomic and 
workplace factors. Other studies findings showed that 
depression is more prevalent in males as compared to 
females including Shivwani D (37).

Regarding the nationality, Kuwaiti nationality had (8.5%) 
mild to moderate depression in comparison to (3%) 
non- Kuwaiti, which is different from another study done 
previously in Kuwait, including that of  Ebaa Al-Ozairi (1). 

Depression was seen more frequently in patients 
who had no formal education as mild and moderate 
depression happens in 4% of high school education, 
2.5% in Bachelor, 2% Master and 55 others like Diploma. 
This finding is consistent with Another study including 
that of G.K.Vankar(14), Hulya Parildar (21), and Akash R 
(49). The highest rate of depression occurs if there is lack 
of knowledge about the illness. On the other hand, the 
association of diabetes and depression was independent 
of an individual’s education in other studies including 
Mohammed S (33).

Duration of diabetes is another important factor. In our 
study, there were no significant relationship between 
depression and disease duration, similar to other study 
including Saeedeh Alsadat(3), Rasmieh M.Al Amer(18), 
Donia K(32), Amira S(41), Aysha Q(51).  As long disease 

duration had no positive correlation with depression, 
despite that diabetes complication increases with illness 
duration that affect increased depression risk, but 
Prerna Bahety(4), Aminul Hasan (9), G.K.Vankar(14), 
Vivek S(35) reported a significant relationship between 
depression and disease duration. This suggests that the 
initial adjustment to diabetes may be more emotionally 
challenging, while long-term patients may develop better 
coping mechanisms.

Regarding marital status, married persons (9%) showed 
higher depression than single non married (1.5%), 
widowed (0.5%) and divorced (0.5%) in our study. This 
finding is consistent with other studies including Hira M 
(39), Akash R (49) and is different from results of other 
studies like Aminul Hasan (9), and Shafiepour MR (50).

In our study, lower income was associated with greater 
depression which was different to results from other 
studies. Kiran Niraula (5) reported that high personal 
income was associated with greater depression. On the 
other hand the association of diabetes and depression 
was independent of an individual’s income in other 
studies like Mohammed S (33).

In our study there is significant association between 
depression and occupation as depressed patients was 
found to be more among employed than those who were 
not employed similar to other studies including Bader Q, 
Hala M. (52) and different from other studies’ findings 
including Catherine N (48), Akash R (49), and Shafiepour 
MR (50). This could be due to different work stresses.

Among the study population, 17.5% reported smoking in 
which 2% had mild and moderate depression consistent 
with the association between smoking and depression 
reported to other findings, Puneet K.C(11), and 1.5% 
reported using alcohol but no one had mild and moderate 
depression.

In our study high blood pressure, either systolic or 
diastolic, was associated with greater depression severity, 
similar to other findings, Kiran Niraula (5). Hypertension, 
particularly elevated systolic blood pressure, was linked 
to higher depression prevalence, emphasizing the role of 
managing cardiovascular health in reducing depressive 
symptoms.

Among the study population there is no significant 
relationship between depression and compliance to 
dietary and physical activity pattern as 30.5% on dietary 
pattern in which 4% had mild depression and 31% on 
daily physical activity in which 4.5% had mild depression 
only is different from previous studies including  that of 
Bader Q, Hala M. (52) as the results revealed a significant 
association between exercise and depression, with the 
majority of patients with T2DM who did not exercise 
were more susceptible to depression than those who 
exercised. These findings highlight how socioeconomic 
challenges and poor diabetes management can worsen 
emotional well-being. 
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In this study there is no significant relationship between 
depression and HbA1c control, similar to other studies including 
saeedeh Alsadat(3), Zana Stankovic(8),Ashraf Shehatah(10), 
Puneet K.C(11), Rasmieh M(18)Hulya Parildar(21), Donia 
K(32),but Ebaa Al-Ozairi(1) ,Prerna Bahety(4), Kiran Niraula 
(5),Aminul Hasan (9), Bagher L(36), and Chandana K (47) 
who reported significant relationship between depression 
and HbA1c control, as  elevated HbA1c  increased diabetic 
risk by impairing self-management in diabetic patients and 
exacerbating insulin resistance. 

 In our study an analysis of BMI showed no significant 
relationship between depression and BMI, similar to other 
studies including Feba Elizabith (12), Abdul Rehman A (45). But 
other studies including that of Aminul Hasan (9), Sree Lekshmi 
(27),  and Amit R (44). Overweight and obese participants had 
higher depression rates, reinforcing the connection between 
obesity and mental health issues in T2DM patients. 

In our study an analysis of HDL cholesterol in male and female’ 
participants   showed no significant relationship between 
depression and DM, similar to another study including Zana 
Stankovic (8). On the other hand, LDL cholesterol showed 
significant relationship between depression and DM in our 
study.

In our study patients with DM having no complication were found 
in (69.5 %) of depression compared to patients with DM who had 
complications like retinopathy and neuropathy (2.5%). This 
finding  is in agreement with other studies including saeedeh 
Alsadat(3), Zana Stankovic(8) G.K.Vankar(14) ,Shamsaei 
F (31),Amira S(41), and Amit R(44). Other studies including 
Bagher L(36), and Chandana K(47)showed association of 
depression with diabetic complications like cardiovascular 
symptoms, neuropathy and retinopathy. It is understandable that 
DM complications increased the frequency of depression and 
contribute to psychological distress. The more complications 
the person experiences, the greater the possibility that it is 
related to developing depressive symptoms.

On analysis of prescription pattern for diabetes, it was found 
that of participants who had mild and moderate depression, 
1.5% of them were on injectable alone and 7% of them on 
OHA and 3% on combination of injectable with OHA. The OHA 
was associated with a higher frequency of depression which 
is different from previous studies Prerna Bahety(4), Aminul 
Hasan(9) as insulin had higher frequency of depression.
Further population-based studies are needed as our study 
being a cross- sectional one  had a limited sample at one 
diabetic Center and further longitudinal studies are needed in 
the future to detect changes overtime.

Conclusion

This study reveals that individuals with Type 2DM are at a 
significantly higher risk of developing depressive symptoms 
compared to the general population. The presence of depression 
in diabetic patients has been associated with reduced 
adherence to treatment, inadequate self-care practices, and 

diminished quality of life. Factors such as diabetes distress, 
lifestyle changes, social isolation, and concerns over long-term 
complications further contribute to the psychological burden 
experienced by these patients. 

Psychological assessment in every diabetic patient is a must 
for better quality of life and prognosis.

Healthcare providers should incorporate mental health support 
into diabetes care, especially for those with additional risk 
factors.

Recommendations
1. Routine screening and early detection of depression 
in patients with  Type 2DM should be implemented in diabetic 
clinics in PHC Centers as early identification of depressive 
symptoms can lead to early interventions and reducing diabetes 
complication and improving management outcomes through a 
multidisciplinary approach that addresses both physical and 
mental health. Collaborative care involving physicians, nurses, 
and diabetes educators can ensure comprehensive treatment 
plans.
2.  Integrating lifestyle interventions such as structured 
exercise, dietary counseling, and Cognitive Behavioral 
Therapy (CBT) and programs that include lifestyle changes 
have shown positive effects on reducing depressive symptoms 
and improving glycemic control 
3. Empowering patients with self-management skills and 
coping strategies that can improve adherence to diabetes care 
plans and reduce the impact of depression.
4. Train the physicians and nurses on using PHQ-9  for 
all diabetic patients attending the diabetic clinics.
5. Starting antidepressant use for patients with depressive 
symptoms with appropriate pharmacological treatments should 
be considered. However, the potential effects of antidepressants 
on blood glucose levels need to be monitored closely to avoid 
complications.
6. Encouraging family and community support can help 
reduce social isolation and provide emotional support for 
diabetic patients facing depression.
7. Our research recommendation for further studies is 
implementation of this study on a wider level. Further analysis 
of data is needed, as there are a number of issues that can be 
explored further like reviewing the correlation between the role 
of social and psychological support with the depressed Type 2 
diabetic patients.

References

1. Ebaa O, Abdulla O. The epidemiology of depression 
and diabetes distress in Type 2 Diabetes in Kuwait. Journal of 
Diabetes research.2020; Vol 1:1-8. 
2. Mary G, Todd D. Can Lifestyle Interventions Do More 
than Reduce Diabetes Risk? Treating Depression in Adults 
with Type 2 Diabetes with Exercise and Cognitive Behavioral 
Therapy. Curr Diab Rep. 2012; 12(2): 157–166.
3. Saeedeh A, Mahmood V. Depression and Glycemic 
Control in Type II Diabetic Patients. Iranian Journal OF diabetes 
and obesity. 2015; Vol 7, No 3:112-117.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 2, APRIL  2025

ORIGINAL CONTRIBUTION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1032 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 22, ISSUE 8, SEPTEMBER 2024WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 2, APRIL  2025

4. Prerna B, Deepak K. Occurrence and Predictors 
of Depression and Poor Quality of Life among Patients 
with Type 2 Diabetes: A Northern India Perspective. Indian 
Journal of Endocrinology and Metabolism, 2017; Vol 21, 
Issue 4:564-569.
5. Kiran N, Brandon A. Prevalence of depression 
and associated risk factors among persons with type-
2 diabetes mellitus without a prior psychiatric history: a 
cross-sectional study in clinical settings in urban Nepal. 
BMC Psychiatry 2013; 13:309.
6. Mohammad Z, Maha M. Screening for Depression 
in Diabetic patients. International Journal of Medical 
Science and Public Health. 2014; Vol 3, Issue 2:156-160.
7. Linda A, Daniel J. Diabetes and Behavioral 
Medicine: The Second Decade. Journal of Consulting 
and Clinical Psychology Copyright 2002 by the American 
Psychological Association, Inc. 2002; Vol 70, No 3: 611–
625.
8. Zana S, Miroslava J. Psycho-social and clinical 
variables associated with depression in patients with type 
2 Diabetes, Psychiatria Danubina, 2011; Vol 23, No 1:34–
44.
9. Aminul H, Azizul H. Depression in Patients with 
Diabetes Mellitus-an Analytical Study in Rajshahi. TAJ 
2021; Vol 34 No-1:47-54
10. Ashraf S, Menan A. Prevalence and correlates 
of depressive disorders in elderly with type 2 diabetes in 
primary health care settings. Journal of Affective Disorders. 
2010; Vol 123:197–201.
11. Puneet K, William C. Depression, Diabetes, and 
Glycemic Control in an American Indian Community. J 
Clin Psychiatry. 2008; 69(5): 800–809.
12. Feba E, Negin P. Incidence of depression in type 
2 diabetes mellitus patients with or without complications. 
Journal of Biomedical and Pharmaceutical Research. , 
2017; Vol 6, Issue 4: 60-74.
13. Brenna N, Leilani F. The bidirectional relationship 
of depression and diabetes: A systematic review. Clinical 
Psychology Review: 2011; 31(8):1239–1246.
14. G.K.Vankar, Viral P. Depression in Diabetes 
Mellitus. Archives of Indian Psychiatry: 2007; 9(1):38-42.
15. C. Gois, I. VV Dias. Treatment Response in 
Type 2 Diabetes Patients with Major Depression. Clin. 
Psychology Psychother J. 2014; 21(1):39-48. 
16. Karun K, Vikas S. Is there a link between 
depression and Type 2 Diabetes mellitus? A review of 
shared mechanisms and common therapeutic modalities. 
World J of Pharmaceutical Research.2017; Vol 6: 1264-
1292.
17. Anastasia G, Nancy Z. Changes in Depressive 
Symptoms and Glycemic Control in Diabetes Mellitus. 
Psychosomatic Medicine J 2007; 69(3):235–241. 
18. Rasmieh M, Maha M. Depression among adults 
with diabetes in Jordan: risk factors and relationship 
to blood sugar control. Journal of Diabetes and Its 
Complications. 2011; Vol 25: 247–252.
19. Patrick J, Ryan J. Depression and Poor Glycemic 
Control. Diabetes Care. 2000; Vol 23, No 7: 934-942.
20. Mirela C, Cristian G. Depression screening and 
risk profile in diabetic patients. Rom J Leg Med. 2013; Vol 
21:197-200. 

21. Hulya P , Ozlem C. Depression coping strategies, 
glycemic control and patient compliance in Type 2 diabetic 
patients in an endocrine outpatient clinic. Pak J Med 
Science. 2015; Vol. 31 No 1:19-24. 
22. Hsiang-Yu C. Effects of depression and anti-
depressant use on goal setting and barrier identification 
among patients with Type 2 diabetes. Diabetes Educ 
J.2011;37(3):370-80. 
23. F. Pouwer, M.Geelhoed. Original Article: 
Education and Psychological Aspects Prevalence of 
comorbid depression is high in outpatients with type 1 or 
type 2 diabetes mellitus. Results from three outpatient 
clinics in the Netherlands. Diabetic Medicine J.2009; Vol 
27: 217-224.
24. Cynthia V, David M. The relationship between 
bipolar disorder and type 2 diabetes: More than just co-
morbid disorders. Annals of Medicine J: 2013; Vol 45: 
171–181. 
25. Mary G, Jay S. Program ACTIVE II: Design and 
Methods for a Multi-Center Community-Based Depression 
Treatment for Rural and Urban Adults with Type 2 Diabetes. 
Journal of Diabetes Research and therapy. 2015; Vol. 
1(2):1-10. 
26. Mary G, Todd D. Depressive symptoms and Type 
2 Diabetes Mellitus in rural Appalachia: An 18-month 
follow-up study: Int J Psychiatry Med. 2015;
 48(4):263–277. 
27. Sree L, Shanmugasundaram P. A comprehensive 
review on depression in diabetic patients. Asian J of 
Pharmaceutical and Clinical research, 2017; Vol 10 Issue 
7:23-30.
28. Sanjay K, Yatan P. National recommendations: 
Psychosocial management of diabetes in India. Indian 
Journal of Endocrinology and Metabolism. 2013; Vol 17 
Issue 3:376-395. 
29. Elizabeth A. The Structure of depression and 
anxiety symptoms in diabetic patient and community adult 
samples. 2008; http: //www.academia.edu.
30. Namrata Chhabra, A Mandeep Kaur. Assessment 
of depression as a comorbidity in patients of diabetes 
mellitus. International Journal of Clinical biochemistry and 
Research,2018;5(2):180-184.
31.  Shamsaei F, Cheraghi F. Depression in Diabetic 
patients. Res Health Science J.2006;6(1):39-43.
32. Donia K,Karwan H. Prevalence of depression 
among a sample of patients with type 2 diabetes mellitus. 
Duhok Medical J.2018;12(2):21-32.
33. Mohammed S, Uta F. association between 
depression and diabetes amongst adults in Bangladesh: 
a hospital-based case- control study. Global health 
J.2015;5(2):1-9.
34. Shazia P, Muhammad S. Association of depression 
with newly diagnosed Type 2 diabetes among adults aged 
between 25 to 60 years in Karachi, Pakistan. Diabetology 
& metabolic syndrome J.2010;2(17):1-6.
35. Vivek S, Shreshtha S. Depression in Type 2 
Diabetes Mellitus study of 100 patients. Medical Science 
and Clinical research J.2016;4(7):11562-11565.
36. Bagher L, Maryam K. Association between 
depression and diabetes. German J of Psychiatry. 2004. 
http: //www.gipsy.uni-goettingen.de. 

ORIGINAL CONTRIBUTION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 33WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 22,  ISSUE 8, SEPTEMBER 2024

37. Shivwani D, Navneet K. Assessment of depression 
in diabetic patients. International J of research in medical 
science,2023;11(11):1-4.
38. Aatir H, Muhammad M. Comparing depression 
levels among diabetics. The professional medical 
J.2016;23(7):870-874.
39. Hira M, Jamal A. Frequency of degree of 
depression in relation to the duration of diabetes mellitus 
in a tertiary care hospital in patients Aged 20-55. ASH & 
KMDC J. 2018;23(3):167-173.
40. Norouzi Z, Kaviani M. The prevalence of depression 
in patients with Diabetes mellitus Type 11 in the shahid 
Rahimi hospital of Khorramabad, Iran. Epidemiology 
Sunnyvale.2016;6(3):1-8.
41. Amira S, Maida P. Frequency of depression 
in diabetic patients in the family medicine. Med ARH 
J.2011;65(30:137-139.
42. Sripriya S, Elayaraja B. Assessment of depression 
among type 2 diabetic patients with complications 
and without complications. Int J Diabetes Dev Citries. 
2015;35(3):310-313.
43. Shampa S, Uma R. Prevalence of depression 
and its impact in Diabetes management- A pilot study. 
International J of Nursing research. 2022;8(1):17-22.
44. Amit R, Ethiraj D. Prevalence & determinants of 
depression in type 2 diabetes patients in a tertiary care 
center. Indian J Med Res.2010; 132:195-200.
45. AbdulRehman A, Kamran Y. Frequency of 
depression in type 2 diabetes mellitus and an analysis of 
predictive factors. JPMA.2016; 66:425-429.
46. Mohan P,Ausvi M. Depression: An epidemiological 
correlate of diabetes mellitus. Panacea J of Medical 
Sciences.2016;6(2):74-78.
47. Chandana K, Keerthana V. A Comparative 
study on depression among type 2 diabetic patients in 
Tertiary care hospitals in Tumkur. Indian J of Preventive 
Medicine.2018;6(2):131-135.
48. Catherine N, Pius K. Prevalence of depression 
among diabetic patients attending diabetic clinic at Thika 
level 5 hospital. International Academic Journal of health, 
medicine and nursing. 2021;2(1):210-219.
49.  Akash R, Krishna K. Study of depression in type 
2 diabetes mellitus patients. International J of Medical 
science and Public Health. 2016;5(9):1874-1877.
50. Shafiepour MR,Bidaki R. The prevalence of 
depression and related factors in diabetic patients 
referred to Rafsanjan diabetes center, Iran ,2016. JOHE 
J. 2016;5(3):135-142.
51. Aysha Q, Zahra I. Frequency of depression in 
cases of type 2 diabetes. IAJPS.2020;7(12):771-775.
52. Bader Q,Hala M. Depression Among Patients 
With Type 2 Diabetes. Cureus J.2022 Jun 16;14(6).
53. Essmat M, Salma A. The association between 
diabetes and depression. Sau
54. di Med J. 2015;vol 36(10):1210-1215.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 2, APRIL  2025

ORIGINAL CONTRIBUTION


