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Background and Aims: Depression is common in people with type 2 diabetes mellitus. 
The association of depression and diabetes has negative effects on patients. This study 
investigated the prevalence of depression in individuals with type 2 diabetes mellitus and 
examined the social, psychological and clinical factors associated with depression.
Patients and Methods: The study included 216 inpatients with type 2 diabetes mellitus at 
the Department of Endocrinology and Neurology, Hue Central Hospital and the Department 
of General Internal Medicine, Hue University Hospital. This descriptive cross-sectional study 
evaluated depression using the Patient Health Questionnaire-9 (PHQ-9). Data were collected 
on patients’ socio-demographic factors such as sex, age, marital and economic status, level of 
education and clinical factors including duration of type 2 diabetes mellitus, fasting blood 
glucose, HbA1C, comorbidities or complications as well as health behavior including alcohol 
consumption, smoking and physical activities. Logistic regression was used to analyze the 
factors associated with depression in patients with type 2 diabetes mellitus.
Results: 23.2% of the patients had depression. The rates of severe, moderate and mild 
depression were 0.5, 0.9 and 21.8%, respectively. Multivariate logistic regression analysis 
indicated several factors associated with depression in participants, including age under 60 
years, poor economic status, unstable or part-time work, having stress during the past year, 
without/poor treatment adherence to type 2 diabetes mellitus, and engaging in heavy physical 
activity or physical activity less than three days per week.
Conclusion: The prevalence of depression among patients with type 2 diabetes mellitus is 
high. Endocrinologists should be made aware of the increased risk of depression in this 
patient population and screening individuals for relevant risk factors is highly 
recommended.
Keywords: depression, type 2 diabetes mellitus, prevalence, risk factors

Introduction
Depression is one of the most common mental health disorders with a lifetime 
prevalence estimated at approximately 20% of the worldwide population. According 
to the World Health Organization (WHO), the global prevalence of depression is about 
5%, second only to cardiovascular diseases as the leading cause of functional impair-
ment in patients by the year 2020. Any individual can suffer from depression; however, 
the risk is higher among those with type 2 diabetes mellitus than in the general 
population. Previous studies have shown that the prevalence of depression was two- 
fold higher in diabetic patients versus the general population.1 In 2018, Khaledi, 
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Haghighatdoost, Feizi, Aminorroaya2 conducted a meta-ana-
lysis of 248 studies around the world (n= 83,020,812 study 
participants) and showed that the prevalence of depression in 
those affected by type 2 diabetes mellitus was 28%. This rate 
was much higher than the 5% reported for the general popu-
lation by WHO. Alajmani, Alkaabi, Alhosaniet al3 studied 
559 type 2 diabetes mellitus patients in Dubai, United Arab 
Emirates (UAE) using the Beck Depression Inventory (BDI) 
and found that the rate of depression in these patients was 
17%. In Vietnam, the prevalence of depression was reported 
to be 25.6% in a study conducted by Dang,4 involving 606 
diabetic patients at the center of Endocrinology (Quang Ngai 
province) using the PHQ-9 score of 9 as a cutoff. The 
combination of depression and diabetes is an important and 
complicated public health issue. The causal relationship 
between depression and diabetes is not well understood. 
Depression can be not only a cause but also a result of 
hyperglycemia. Diabetes is a chronic condition with a strict 
treatment regimen that typically includes adherence to med-
ication, diet, and physical activity. Moreover, diabetes can 
also lead to many complications including macro- and micro- 
vascular diseases, neuropathy, and nephropathy. Diabetes is 
one of the most common causes of economic burden, comor-
bidities and an increase in mortality in the world. These 
factors become a psychological burden for patients, which 
can lead them down a path towards depression. Furthermore, 
depressed patients with type 2 diabetes mellitus have worse 
adherence to dietary, medication, physical inactivity, meta-
bolic and glucose control problems which can exacerbate 
diabetic complications resulting in disease severity and 
increasing health-care expenditures, thereby lowering 
patients’ quality of life. There have been several studies on 
depression in type 2 diabetes mellitus in Vietnam and Hue 
but the associated factors with depression in type 2 diabetes 
mellitus were uncertain and different among studies. This 
study investigated the prevalence of depression in patients 
with type 2 diabetes mellitus by using PHQ-9 in Hue Central 
Hospital and Hue University Hospital and examined the risk 
factors associated with depression in these patients.

Subjects and Methodology
Subjects
A total of 216 patients over 18 years old with type 2 
diabetes mellitus, using diagnostic criteria of WHO and 
Vietnamese Ministry of Health guidelines, were selected 
from their medical records at the Department of 
Endocrinology and Neurology, Hue Central Hospital and 

at the Department of General Internal Medicine, Hue 
University Hospital from September 2018 to April 2019. 
These are the two biggest hospitals in Hue city. Patients 
were invited to enroll in the study if they met the follow-
ing inclusion criteria: signed the written informed consent 
form and had the ability to answer the questionnaire. The 
exclusion criteria were as follows: (1) diagnosis of gesta-
tional diabetes mellitus, (2) outpatients, (3) inability to 
understand Vietnamese, (4) having acute and severe com-
plications such as ketoacidosis, high osmotic pressure 
coma, (5) having severe chronic diseases or/and severe 
mental disorders that did not allow the participants to 
answer the interview questions.

Size of Sample
The sample size is calculated using the formula for eval-
uating disorder prevalence in the community.

n ¼ ½Z2ð1 � a=2Þ � pð1 � pÞ=d2 

n: number of participants, Z(1-a/2) = 1.96 (confidence inter-
val: 95%), d: 0.05, p = 12% (prevalence of depression in 
patients with type 2 diabetes mellitus in America, in 2013 
according to Katon, Young, Russoet al5). We estimated 
that the required sample size for statistical significance 
must include at least 162 study participants. Eligible par-
ticipants were selected by convenient sampling technique, 
and during the time of the study, we selected a total of 216 
patients with type 2 diabetes mellitus.

Methods
Research Design
This was a cross-sectional study, including descriptive and 
statistical analyses.

Data Measurement
The Vietnamese version of PHQ-9 was used to assess 
depression in the study participants. This instrument con-
sisted of 9 items, a self-administered questionnaire based 
on the Diagnostic and Statistical Manual of Mental 
Disorders, 4th edition (DSM-IV) criteria for a major 
depressive disorder, assessing the patient’s mental health 
status for a 2-week duration, each rated on a 4-point scale 
ranging with 0 (not at all), 1 (several days), 2 (more than 
half the days) and 3 (nearly every day). Response options 
were used to calculate a continuous total score ranging 
from 0 to 27; scores of 9 or less indicating no depression, 
10 to 14- mild depression, 15 to 19- moderate depression, 
and 20 to 27- severe depression.6 PHQ-9 have been used 
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and adapted in the context of Vietnam with α Cronbach’ s 
alpha ranging from 0.823 to 0.867.7,8 To collect risk fac-
tors associated with depression, participants used a struc-
tured questionnaire on socio-demographic information 
such as age, gender, occupation, economic, marital status, 
and level of education, stress events during the past year; 
and clinical information including duration of diabetes, co- 
morbid diseases and complications, blood pressure, body 
mass index, and HbA1c; as well as health behavior con-
sisting of smoking, alcohol consumption and physical 
activities. HbA1c, which reflects the average blood sugar 
level in the past three months, was recorded from each 
patient directly after their hospitalization to estimate how 
well the diabetes has been controlled over the last 3 
months. The HbA1C test was done at the biochemistry 
departments of Hue Central Hospital and Hue University 
Hospital. Poor blood glucose control was determined by 
HbA1C over 7%.

To data quality control, research team members were 
psychiatrists with at least 6 years of experience and were 
carefully trained in group in the completion of all mea-
sures. For all research instruments, the first author trained 
the others, case studies, role plays and pilot testing were 
used in training. Besides, for 20% of interviews, two 
researchers attended, one as interviewer and the other as 
observer. And their independent rating was compared. Any 
difference was discussed with both interviewers.

Statistical Analysis
All statistical analyses were performed using SPSS version 
20.0. Chi-squared tests were applied to measure the dif-
ference of characteristics between those with and without 
depression. The odds ratio (OR) and its 95% confidence 
intervals (CIs) were calculated. A p-value <0.05 was con-
sidered statistically significant. Multivariate logistic 
regression was employed to identify the potential factors 

associated with depression among patients with type 2 
diabetes mellitus.

Ethics
Ethics approval was granted by Hue University. This study 
was conducted in accordance with the Declaration of 
Helsinki.

Results
A total of 216 patients with type 2 diabetes mellitus, with 
the mean age of 64.73 (SD 13.68), 114 women (52.80%) 
and 102 men (47.20%), participated in the study and 
completed the questionnaire. Among them, 50 participants 
(23.20%) had depression according to the PHQ-9 score in 
which severe depression was 0.5%, moderate was 0.9% 
and mild was 21.8% (Table 1).

Table 2 shows that the prevalence of depression was 
significantly higher in patients of age under 60 years 
(p<0.01), poor economic status (p<0.01), unstable job vs 
unemployment (30.0% vs 17.7%, p<0.05) and stable job vs 
unemployment (34,5% vs 17.7%, p<0.05) and having stress 
events during the past year (p<0.01). There were no signifi-
cant differences between the depression group and without 
depression group in gender, marital status, religion, ethnicity, 
place of living and level of education (p>0.05).

Among clinical characteristics, there was only poor/no 
adherence to diabetic treatment associated with depression 
in patients with type 2 diabetes mellitus (p<0.05), others 
including BMI, duration of diabetes, glycemic control, co- 
morbid diseases/complication have no association with 
depression in the participants (p>0.05) (Table 3).

Patients doing heavy physical activities had the highest 
prevalence of depression among groups (46,2%, p<0.01) 
and patients doing physical activities less than 3 days have 
the rate of depression higher than other groups (50%, 
p<0.01) (Table 4).

Table 1 Prevalence of Depression According to PHQ-9 Score

Prevalence of Depression by Using PHQ-9 Number (n) Percentage (%)

Without depression 166 76.8

Depression Mild 47 21.8

Moderate 2 0.9

Severe 1 0.5

Total 216 100
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Multivariate logistic regression analysis indicated sev-
eral factors associated with depression in participants 
including age under 60 years (OR=2.64, 95% CI: 1.38– 
5.03, p<0.01), poor economic status (OR=2.8, 95% CI: 
1.32–5.95, p<0.01), unstable or part-time job (OR=2.45, 
95% CI: 1.21–4.95, p<0.05), having stress during the past 
year (OR=11.18, 95% CI: 2.18–57.33, p<0.01), without/ 
poor treatment adherence with type 2 diabetes mellitus 
(OR=2.44, 95% CI: 1.07–5.53, p<0.05), doing heavily 
physical activity (OR=3.88, 95% CI: 1.63–9.24, p<0.01), 
doing physical activity less than 3 days/week (OR=4.48, 
95% CI: 1.80–11.13, p<0.01) (Table 5).

Discussion
The previous studies showed that the prevalence of co- 
morbid depression is high in patients with type 2 diabetes 
mellitus.1,2,4 In this study, we found that 23.2% of the 
study population suffered from depression according to 
PHQ-9 with a cutoff of 10. The prevalence of depression 
in type 2 diabetes mellitus varied widely in different 
countries and studies. Zhang, Xu, Zhaoet al9 studied 
2500 patients with type 2 diabetes mellitus in China and 
showed that the rate of depression in this study was 5.7% 
(142/2500) according to BDI scores (BDI score ≥14). The 
prevalence in an Australian study by Nanayakkara, Pease, 
Ranasinhaet al10 was 29% according to the Brief Case find 
for Depression (BCD). Khaledi, Haghighatdoost, Feizi, 
Aminorroaya2 in their meta-analysis study including 248 
studies with 83,020,812 diabetic patients around the world 
presented that the global prevalence of depression in 
patients with type 2 diabetes is 28%. In this meta-analysis, 
Europe (24%) and Africa (27%) have a lower depression 
prevalence than Australia (29%) and Asia (32%). The 
criteria used to determine depression in the studies varied 
according to the usage of different instruments such as 
BDI, PHQ-9, Center for Epidemiologic Studies 
Depression Scale (CESD), Hospital Anxiety and 
Depression Scale (HADS), DASS-21.2 Thus, the differ-
ence in the prevalence rate of co-morbid depression in 
type 2 diabetes mellitus patients among the studies could 
be explained by using different assessments of depression 
and even with the same instrument but different cutoff 
scores for depression.

Our study results showed that the prevalence of depres-
sion was significantly higher in patients under 60 years of 
age (34.1%) compared to those ≥60 years old (16.4%). 
This difference was also still present in multivariate logis-
tic regression (OR=2.64, 95% CI: 1.38–5.03, p<0.01). Our 

study findings were consistent with those reported in the 
literature. Katon, Pedersen, Ribeet al11 studied on 
2,454,532 patients with type 2 diabetes mellitus and follow 
up in many years, the results showed that the rate of 
depression was higher in people under 65 years compared 
with people from and above 65 years. In another study, 
Tran12 also found that younger age (under 60 years) is 
predictor of depression in type 2 diabetes mellitus patients. 
However, in a meta-analysis study, Roy, Lloyd1 reported 
that the association between age and depression with type 
2 diabetes mellitus was uncertain. Several studies revealed 
that depression occurred more often in patients under 60 
years but others showed an inverse relationship.1 Younger 
age, which was one of the predictors of depression in type 
2 diabetes mellitus, could be explained by the fact that 
younger people are less experienced when coping with 
difficult situations, have more negative influences in 
many dimensions of their daily life including marital sta-
tus, working and social functions. These factors could all 
lead to depression. Besides, it is known that type 2 dia-
betes mellitus is chronic condition and last for a lifetime so 
if the younger people get disease the longer duration of 
illness and the more complications they have in their life. 
This thought would lead younger people to depression.

Evidence from other study points to poor economic 
status as significant predictors of depression in both the 
general population and diabetic patients.13,14 In univariate 
analysis in our study, depression was significantly asso-
ciated with poor economic status (p=0.006) (Table 2). In 
multivariate logistic regression analysis, this risk factor 
remained significant (OR 2.8, 95% CI 1.32–5.95, p<0.01) 
(Table 5).

Unemployment is also a risk factor of depression in 
several studies. Unemployment was attributed to depres-
sion by causing poor economic status, lowering self- 
esteem. However, we found that patients with an unstable 
job had a higher rate of depression than those with 
unemployment (34.5% vs 17.7%, p<0.05) in single-vari-
ate analysis. This difference was also found in multi-
variate logistic regression (OR=2.45, 95% CI: 1.21– 
4.95, p<0.05). We conducted the study in diabetic inpa-
tients so the patients with unstable jobs, they were likely 
to lose their jobs during hospitalization, making it diffi-
cult for them to find work again after discharge. Besides, 
those were often combined with poor economic status in 
our study. These would result in them more likely to 
succumb to depression. Correlation of having stressful 
events during the past year with depression in patients 
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with type 2 diabetes mellitus was also found in our study 
(OR=11.18, 95% CI: 2.18–57.33, p<0.01). Stressful 
events could provoke and cause relapses of depression 
in both the general and diabetic population. Lee, Brazeal, 
Choiet al15 studied 421 patients with type 2 diabetes 
mellitus and revealed that the patients with stressful 
events had higher prevalence of depression than those 
who had no stressful events. Bădescu, Tătaru, 
Kobylinskaet al16 also demonstrated similar results. Our 
study also showed that there were no significant differ-
ences between the depressive versus non-depressive 
groups in gender, marital status, religion, ethnicity, 
place of living and level of education (p>0.05). 
Adherence to treatment of diabetes in both dietary and 
medication was a protective factor in several studies.10,17 

Treatment adherence treatment improved blood glucose 
control, reduced diabetic complications, leading to 
increase quality of life and lower expenditure for health 
care. We presented that the prevalence of depression in 
patients with poor adherence to diabetic treatment was 
significantly higher than that prevalence in patients with 
good adherence to diabetic treatment (OR=2.44, 95% CI: 
1.07–5.53, p<0.05). Practicing and doing exercise and 
other physical activities were good to the health of nor-
mal people and people with type 2 diabetes mellitus. Our 
study findings showed that duration of physical activities 

less than 3 days had the highest of prevalence of depres-
sion in the participants (50% vs 22.9% and 18.2% for rest 
two groups) (Table 4) (OR=4.48, 95% CI: 1.80–11.13, 
p<0.01). Doing physical activities heavily was associated 
with more than a 3-fold increase in the risk of depression 
in our study (OR=3.88, 95% CI: 1.63–9.24, p<0.01). 
Doing physical activities heavily could make patients 
with chronic disease including diabetes more fatigue, 
worsen complications or comorbidities especially cardio-
vascular diseases. So these negative influences could lead 
patients to depression. The combination of people doing 
physical activities heavily, poor economic status, and 
having an unstable job all provoked the onset of depres-
sion. BMI, duration of diabetes, glycemic control, co- 
morbid diseases/complications, smoking cigarettes and 
drinking alcohol had no association with depression in 
the patient population.

There were limitations to our study. First, we did not 
use random sample selection but instead used a convenient 
sample selection technique. Second, some potential vari-
ables that could be associated with depression may involve 
the type and route of medication administration. Finally, 
we only used the PHQ-9 questionnaire to determine the 
prevalence of depression as a screening tool and did not 
use other clinical criteria to definitively diagnose 
depression.

Table 4 Association Between Health Behavior to Depression in the Participants

Characteristics Depression Total P

Yes No

n % n %

Smoking cigarettes No 34 20.9 129 79.1 163 0.349
Yes 12 31.6 26 68.4 38

Now quitting 4 26.7 11 73.3 15

Drinking alcohol No 42 22.3 146 77.7 188 0.654
Yes 5 26.3 14 73.7 19

Now quitting 3 33.3 6 66.7 9

Physical activity No 2 28.6 5 71.7 7 0.007
Light 30 18.1 136 81.9 166

Moderate 6 35.3 11 64.7 17
Heavy 12 46.2 14 53.8 26

Duration of physical activity per day ≥ 30 minutes/day 36 25.2 107 74.8 143 0.264
< 30 minutes/day 12 18.2 54 81.8 66

Duration of physical activity per week Less than 3 days/week 12 50.0 12 50.0 24 0.003
3–4 days/week 11 22.9 37 71.1 48
≥ 5 days/week 25 18.2 112 81.8 137
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Conclusion
The prevalence of depression is high in patients with type 
2 diabetes mellitus. Multivariate logistic regression analy-
sis indicated several factors associated with depression in 
participants including age under 60 years, poor economic 
status, unstable or part-time job, having stress during the 
past year, without/poor treatment adherence with type 2 
diabetes mellitus, doing heavy physical activity, or doing 
physical activity less than three days per week.

Given the high prevalence of depression among 
patients with type 2 diabetes mellitus, awareness of 
depression in type 2 diabetes mellitus should be raised 
among endocrinologists. Screening patients with type 2 
diabetes mellitus for co-morbid depression and its risk 
factors is also recommended.
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