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Purpose: To evaluate the prevalence of depression and its impact on the quality of 

diabetes-related self-care activities in elderly patients with type 2 diabetes.

Patients and methods: In this cross-sectional study, 184 patients with type 2 diabetes were 

enrolled. Depression was evaluated using Patient Health Questionnaire-9 while the quality of 

diabetes-related self-care activities was assessed using the Summary of Diabetes-Related Self 

Care Activities Questionnaire.

Results: In our study group, 53.3% of the patients had moderate depression, 17.9% had severe 

depression, and 28.8% had no depression symptoms. Patient’s age (P=0.024), presence of diabetic 

neuropathy (P0.001), and body mass index (P=0.037) proved to be independent and significant 

predictors for developing depression in patients with type 2 diabetes. The severity of depression 

was reverse correlated with the quality of self-care activities for all the studied components: 

global score (r=-0.305), diet intervention score (r=-0.297), exercise score (r=-0.388), glycemic 

monitoring score (r=-0.055), and feet care score (r=-0.180). The presence of severe depres-

sion was associated with an increased prevalence of diabetes complications such as diabetic 

neuropathy and chronic kidney disease.

Conclusion: The prevalence of depression is higher in patients with type 2 diabetes compared 

to general population. Depression has a major negative impact on the quality of diabetes-related 

self-care activities and, being a treatable condition, proactive screening followed in case of a 

positive diagnosis by adequate treatment should be performed in all patients with diabetes.
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Introduction
Obtaining a good glycemic control and, in the meantime, avoiding the therapeutic 

adverse events (eg, hypoglycemia) represent the main aim of the treatment of patients 

with diabetes, a challenge necessary in order to avoid the development of acute and 

chronic irreversible complications of diabetes mellitus (DM). The DM management 

measures include two major components: the health care professional’s interventions 

and the patient’s diabetes-related self-care interventions. Considering the particular 

attributes of DM, particularly being a chronic disease which is mainly treated in an 

outpatient setting, it is agreed that patient’s self-management of the disease is of 

paramount importance in achieving the therapeutic goals while avoiding the thera-

peutic adverse events.1–3 The most cited diabetes-related self-care activities (DRSCA) 

include: blood glucose measurement with a consecutive adjustment of medication 

(eg, insulin dose) and amount of carbohydrates ingested during the adjacent meals, 

physical exercise interventions aiming mainly to lower the blood glucose levels and 

Correspondence: Bogdan Timar
Department of Functional Sciences, 
“Victor Babes” University of Medicine 
and Pharmacy, 2 Eftimie Murgu, 
Timisoara 300041, Romania
Tel +40 741 528 093
Fax +40 256 462 856
email timar.bogdan@umft.ro 

Journal name: Clinical Interventions in Aging
Article Designation: Original Research
Year: 2016
Volume: 11
Running head verso: Mut-Vitcu et al
Running head recto: Depression and diabetes self-management in elderly patients
DOI: http://dx.doi.org/10.2147/CIA.S104083

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/CIA.S104083
mailto:timar.bogdan@umft.ro


Clinical Interventions in Aging 2016:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

472

Mut-Vitcu et al

to diminish the insulin resistance-associated phenomenon, 

proactive screening for other diabetes complications and 

comorbidities emphasizing the importance of self-care, 

and inspection of feet, a site for frequent localization of 

diabetic ulcers. Diabetic ulcers are also observed in patients 

suffering from diabetic neuropathy (DN) and in many cases 

are undetectable without an appropriate visual inspection; 

these patients do not experience pain in the extremities in 

the advanced stages of neuropathy.

Emotional well-being is also an important part of dia-

betes care and self-management. Psychological and social 

problems can impair the individual’s or family’s ability 

to carry out diabetes care tasks and therefore compromise 

health status.4–7

Depression is a condition frequently associated with DM. 

The co-occurrence of depression and DM is emerging as a 

worldwide issue. Findings of epidemiological studies have 

shown a twofold increase in prevalence of depression and 

anxiety among patients with type 1 (T1DM) and type 2 DM 

(T2DM) compared with general population, adversely affecting 

the quality of life and DM-specific outcomes.4,8–12 The cause 

and increased incidence of depression in DM patients remains 

poorly understood, the association between the two disorders 

being complex and bidirectional and might also share common 

biological determinants.13 Moreover, increased incidence of both 

DM and depression is associated with a more advanced age, 

emphasizing thus the association between the two conditions.8

Depression, in general, is cited to affect patient’s adher-

ence and compliance to treatment regardless of the disease. 

Considering the importance of these two components in 

the global management of diabetes, depression is a more 

significant predictor for a negative outcome. Findings of 

cross-sectional studies of the association between depres-

sion and diabetes self-care showed that healthy eating, 

regular exercise, and intake of low-calorie and low-fat food 

items showed a strong negative correlation with depression 

symptoms and diabetes distress, but not with the presence of 

clinical depression.14–18 This makes us think about the effect 

of differences between depressive symptoms and diagnosed 

depression on patient self-care and self-control. Clearly, the 

impact of depression symptoms and diabetes distress on 

self-care needs to be studied further.14

Considering this hypothesis, our study aims to evaluate 

the prevalence of depression in elderly patients with DM and 

to evaluate the impact of depression severity on the quality of 

DRSCA. A significant impact of depression on the quality of 

DRSCA would lead to possible new interventions aiming to 

improve the outcome of DM, mediated by both improvements 

in depression symptomatology and emphasizing the role of 

DRSCA interventions in patients with DM and advanced 

depression.

Materials and methods
Study design and participants
For this cross-sectional, noninterventional study, we enrolled 

patients according to a population-based consecutive case 

principle. The study included 184 patients (80 men and 

104 women), previously diagnosed with T2DM, attending 

scheduled visits at the Outpatient Clinic of the Emergency 

Hospital Timisoara between June 2014 and August 2015. All 

patients signed an informed consent form prior to performing 

any study procedure or measurement.

The study protocol was approved by the Ethics Committee 

of the Emergency Hospital Timisoara on May 7, 2014 and 

received the registration number 38/2014.

Anthropometric, laboratory, and clinical 
assessments
Data regarding patient’s age and DM history – including the 

history of DM treatment – were collected from the patients’ 

medical records. The HbA
1c

 level was measured using a 

National Glycohemoglobin Standardizatoin Program (NGSP)-

standardized and Diabetes Control and Complications Trial 

(DCCT)-compliant immune-turbidimetric assay (Hoffman-La 

Roche Ltd., Basel, Switzerland), having an inter-measurement 

coefficient of variation of 1.64% according to manufacturer’s 

specifications. Lipid profile measurements were performed 

after at least 12 hours of fasting, and the blood drawn was 

analyzed using chemiluminescent standardized method. The 

Michigan Neuropathy Screening Instrument (MNSI) was used 

to diagnose DN and was performed by trained personnel. 

MNSI is a validated instrument for scoring DN, being widely 

used for the diagnosis and quantification of distal symmetrical 

peripheral neuropathy in diabetes. The MNSI includes two 

separate assessments: a 15-item self-administered question-

naire that is scored by summing abnormal responses provided 

by the patient and a lower extremity examination that includes 

inspection and assessment of vibratory sensation and ankle 

reflexes, in which the abnormal findings are scored. The 

MNSI provides better sensitivity and specificity than the 

individual DN tests performed separately; the diagnosis of 

DN was considered positive in case of questionnaire score 

higher or equal to 7 or in case of a clinical examination score 

higher or equal to 2.5.1,19

To evaluate the presence and the severity of depression, 

we used the Patient’s Health Questionnaire-9 (PHQ-9). 
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With its nine items, the PHQ-9 test consists of the actual 

nine criteria on which the diagnosis of DSM-IV depressive 

disorders is based.15 The PHQ-9 is a dual-purpose instrument 

which can establish, with the same nine items, depressive dis-

tress as well as grade depressive symptom severity. A higher 

PHQ-9 score is associated with more severe depression. Based 

on PHQ-9 score, the depression severity may be divided into 

three groups: minimal or mild (PHQ-9 score 10), moderate 

(PHQ-9 score 10–19), and severe (PHQ score 19).

The quality of DRSCA was evaluated using the Summary 

of Diabetes-Related Self Care Activities (SDSCA) question-

naire, which is a validated tool in the population of DM 

patients. A higher SDSCA score is associated with a better 

disease self-care in these patients. The SDSCA question-

naire includes items assessing the following aspects of the 

diabetes care: general and specific diet measures, exercise, 

blood glucose testing, foot care, and smoking. It was proven 

that the SDSCA questionnaire is a brief yet reliable and valid 

self-report measure of diabetes self-management, useful for 

both research and clinical practice.20

The diagnosis and severity grading of chronic kidney 

disease (CKD) were done according to the KDIGO 2012 

guidelines. The positive diagnosis comprised either positive 

markers of kidney damage or decreased glomerular filtra-

tion rate, both present for a duration longer than 3 months.21 

Positive diagnosis for diabetic retinopathy was established 

during a funduscopic exam, performed by the same ophthal-

mologist, trained and specialized in diagnosis of the diabetic 

lesions of the retina.

Statistical analysis
Data were collected and analyzed using the SPSS v17 

software suite (SPSS Inc., Chicago, IL, USA) and are 

presented as mean ± standard deviation (SD) for con-

tinuous variables with Gaussian distribution, median and 

interquartile range for continuous variables without Gauss-

ian distribution, or percentages for categorical variables. 

To assess the significance of differences between the groups, 

Student’s t-test or analysis of variance (ANOVA) (means, 

Gaussian populations), Mann–Whitney U-test or Kruskal–

Wallis (medians, non-Gaussian populations), and chi-square 

(proportions) tests were used. Continuous variable distribu-

tions were tested for normality using Shapiro–Wilk test, and 

for equality of variances using Levene’s test.

The strength of the association between two continuous 

variables from non-Gaussian populations was evaluated 

using Spearman’s correlation coefficient, and statistical sig-

nificance was assessed using t-score distribution’s test.

The individual impact of several confounding factors 

on the variance of a continuous variable was assessed by 

building multivariate regression models, and if the dependent 

variable was dichotomous by building multivariate logistic 

regressions. The predictors, in the final regression equations, 

were accepted according to a repeated backward stepwise 

algorithm (inclusion criteria: P0.05, exclusion criteria: 

P0.10) in order to obtain the most appropriate theoretical 

model to fit the collected data. The quality of the model 

was described using the accuracy of prediction and also by 

adjusted R2 (multivariate linear regression) and Nagelkerke’s 

R2 (logistic regression).

In this study, a P-value lower than 0.05 was considered 

the threshold for the statistical significance.

Results
Studied group baseline characteristics
The enrolled cohort included 80 men (43.5%) and 104 

women (56.5%), having a median age of 64 years (range: 

52 to 86 years) and a median diabetes duration of 7 years 

(range: 0 to 28 years). The prevalence of diabetes complica-

tions and comorbidities was in the expected ranges for the 

type of studied population: 28.8% (53) had DN, 25.5% (47) 

had CKD, 32.1% (59) had retinopathy, and 82.6% of them 

(152 individuals) had hypertension. The detailed baseline 

characteristics are presented in Table 1.

Depression prevalence
In our study group, 53.3% of the patients had moderate 

depression, 17.9% had severe depression, and 28.8% had 

no depression symptoms. While the differences regarding 

the prevalence of absent and moderate depression were not 

significant between the sexes, female sex was associated 

with an increased prevalence of severe depression (21.2% 

vs 13.8%; P=0.026).

Table 1 Studied group baseline characteristics

Male sex (%)a 80 (43.5%)
Age (years)b 64 (11)
Diabetes durationb 7 (8)
HbA1c (%)c 8.14±1.70
BMI (kg/m2)c 30.7±4.3
Neuropathy (%)a 53 (28.8%)
Chronic kidney disease (%)a 47 (25.5%)
Diabetic retinopathy (%)a 59 (32.1%)
Hypertension (%)a 152 (82.6%)

Notes: aDichotomous variables. Results are presented as number of individuals and 
(percentage from total). bNumerical variables without Gaussian distribution. Results 
are presented as median (interquartile range). cNumerical variables with Gaussian 
distribution. Results are presented as mean ± standard deviation.
Abbreviation: BMI, body mass index.
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In patients with T2DM, increase in depression severity 

was associated with higher age, longer diabetes duration, 

increased BMI, and increased prevalence of T2DM chronic 

complications (CKD, retinopathy, and neuropathy severity). 

The results of the comparison are presented in Table 2.

It is worth mentioning that, despite nonsignificant vari-

ance between the three analyzed sub-groups, at the post hoc 

analysis (Bonferroni) we observed significant differences 

with regard to BMI and increase in waist circumference 

between the subgroups having severe vs absent or moderate 

depression.

Development of depression in patients 
with T2DM
To evaluate the impact of different predictors in the devel-

opment of depression in patients with T2DM, we created a 

multivariate logistic regression model having as outcome 

the presence of depression and as initial predictors: patient’s 

age, diabetes duration, the neuropathy severity score (MNSI), 

the cross-sectional value of HbA
1c

, BMI, and the presence 

of CKD and diabetic retinopathy. To find the best model 

that suits this relationship, the final regression equation was 

validated according to a backward stepwise algorithm, hav-

ing an inclusion threshold criterion for predictors a P-value 

for goodness of fit lower or equal to 0.05 respectively an 

exclusion threshold a P-value higher than 0.10. In the final 

regression equation, the following predictors were accepted: 

age, neuropathy severity, BMI value, and value of HbA
1c

.

According to our model, the incidence of depression 

was significantly associated with higher age, more severe 

neuropathy symptoms, and an elevated BMI. The cross-

sectional value of HbA
1c

 was only a marginally significant 

predictor for depression development. For increase of 1 year 

in patient’s age, we observed an increase of 4.8% in the 

odds for developing depression (odds ratio [OR] =1.048; 

P=0.024); for each increase of one point in the MNSI score, 

we observed an increase of 45.6% in the odds of developing 

depression (OR =1.456; P0.001); for each increase in BMI 

of 1 kg/m2, we observed an increase of 10.1% in the odds of 

developing depression (OR =1.101; P=0.037). The impact 

of significant predictors on the development of depression 

is presented in Table 3.

Depression influences the DRSCA
At the time of comparison of DRSCA interventions in our 

study cohort, stratified according to the presence and severity 

of depression, we observed that more severe depression was 

associated with a significant decrease in the SDSCA global 

score (24 vs 33 vs 37 points; P0.001; Figure 1), in the 

diet interventions score (12 vs 16 vs 18 points; P0.001), 

physical exercise interventions (5 vs 6 vs 8 points; P0.001), 

and feet care score (4 vs 5 vs 7 points; P=0.017). The dif-

ferences regarding the quality of glycemic self-monitoring 

were not significantly influenced by the presence or severity 

of depression (Table 4).

The value of the PHQ-9 score was reverse correlated 

with the SDSCA global score and all the subcomponents 

of the score, thus revealing that a more severe depression 

is associated with decreases in the quality of the DRSCA. 

Except for the self-monitoring blood glucose score, all the 

Table 2 The impact of depression severity on the studied parameters

No depression  
(n=53)

Moderate depression  
(n=98)

Severe depression  
(n=33)

P-value

Age (years)a 62 (13) 65 (10) 64 (13) 0.395
Diabetes duration (years)a 6 (8) 7 (7) 7 (10) 0.675
MNSI (score)a 3 (3) 5 (2) 7 (4) 0.001*
CKD prevalenceb 13.2% (7) 23.5% (23) 51.5% (17) 0.001*
Retinopathy prevalenceb 20.8% (11) 29.6% (29) 57.6% (19) 0.002*
HbA1c (%)c 7.8±2.1 8.2±1.4 8.7±1.8 0.042*
BMI (kg/m2)c 30.7±4.4 30.2±4.4 31.8±3.4 0.164
Exceed in waist circumference (cm)c 20.6±17.3 18.5±17.2 24.9±13.5 0.243
Total cholesterol (mg/dL)c 214.4±62.2 199.5±53.5 196.8±61.4 0.248
LDL cholesterol (mg/dL)c 130.4±52.1 120.6±43.2 119.8±42.5 0.139
HDL cholesterol (mg/dL)c 46.0±9.4 46.4±10.5 42.2±12.4 0.410
Triglycerides (mg/dL)c 197.3±86.0 161.6±77.0 161.2±68.4 0.021*

Notes: *Differences are significant at α=0.05 threshold. aNumerical variables without Gaussian distribution. Results are presented as median (interquartile range). P-value was 
calculated using Kruskal–Wallis test. bResults are presented as percentage from total (number of individuals). P-value was calculated using chi-square (trend) test. cnumerical 
variables with Gaussian distribution. Results are presented as mean ± standard deviation. P-value was calculated using one-way ANOVA test.
Abbreviations: MNSI, Michigan Neuropathy Screening Instrument; CKD, chronic kidney disease; BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density 
lipoprotein; ANOVA, analysis of variance.
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studied associations had a negative Spearman’s correlation 

coefficient (Table 5), the correlations being statistically 

significant.

According to our models, the variation of the PHQ-9 

score explained 9% of the SDSCA’s global score variation. 

The association between these two components is a negative, 

moderate, and significant one (Spearman’s r=-0.305; 

P0.001; Figure 2).

Regarding the other studied subcomponents of DRSCA, 

we observed negative, moderate, and significant correlations 

with the severity of depression for the following compo-

nents: diet interventions (Spearman’s r=-0.297; P0.001) 

and physical exercise interventions (Spearman’s r=-0.388; 

P0.001). The correlation between the severity of depression 

and feet care quality was a negative, weak, but statistically 

significant one (Spearman’s r=-0.180; P=0.015). The associa-

tions between these components are presented in Figure 3.

Depression: more than a confounding 
factor regarding diabetes self-care
To evaluate the impact of depression on the quality of 

DRSCA as an independent predictor, to overcome the pos-

sible biases in the relationship like patient’s age, sex, or BMI, 

we created a multivariable regression having the SDSCA 

total score as a dependent variable and the depression 

score according to PHQ-9 questionnaire as the independent 

variable. The relationship was adjusted for age, diabetes 

duration, sex, and the presence of diabetes complications 

(neuropathy, CKD, and retinopathy). The obtained model 

revealed a significant impact of depression on the quality 

of self-care even after the adjustment for the other cova-

riables; for increase of one SD in the PHQ-9 score, we 

observed a decrease of 0.212 SDs in the total SDSCA score 

(B=-0.313; β=-0.212; P=0.004). We can also conclude, 

from the model built, that the following predictors act in 

an independent manner with respect to the SDSCA score: 

patient’s age (B=-0.282; β=-0.183, P=0.014), presence of 

DN (B=-5.528; β=-0.189; P=0.016), and presence of CKD 

(B=-6.994; β=-0.230; P=0.003).

Discussion
The results of our study point to an increased prevalence of 

depression in patients with T2DM, which can be explained on 

one hand by the negative impact of the presence of a chronic, 

incurable disease on the mental state of the patient and on 

the other hand by the fact that both depression and T2DM 

have a partial common pathologic background.22 The vast 

majority of the studied patients, however, presented mild or 

moderate depression (53.3%).23

From the literature search that we performed, this is the 

only study in the Western part of Romania that assessed the 

relationship between the presence of depression, a frequent 

condition to be found in elderly patients, a statement valid 

not only for the general population but also for patients 

with T2DM. In patients with T2DM, beyond the common 

consequences of depression commonly observed in general 

population, the presence of this condition may have a serious 

negative impact on the global health and well-being of the 

patients, especially on those components which are related 

to the self-management of diabetes, an aspect of paramount 

importance since it is known that DM is a chronic, lifelong 

disease for which management should be performed mainly 

by the patient.

Table 3 Multivariate logistic regression analysis parameters (dependent variable – the presence of depression)

Predictor B Wald Exp (β) 95% CI (Exp [β]) P-value

Patient’s age (per 1 year increase) 0.243 2.162 1.048 (1.011 to 1.085) 0.024
MNSI score (per one point increase) 0.385 15.842 1.456 (1.236 to 1.716) 0.001
BMI (per one kg/m2 increase) 0.182 1.488 1.101 (1.035 to 1.166) 0.037
HbA1c (per one percentage point increase) 0.104 0.855 1.240 (0.886 to 1.594) 0.086

Abbreviations: MNSI, Michigan Neuropathy Screening Instrument; BMI, body mass index; CI, confidence interval.

Figure 1 Comparison of SDSCA total score according to depression severity.
Abbreviation: SDSCA, Summary of Diabetes-Related Self Care Activities.
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In our study group, 53.3% of the patients had moderate 

depression, 17.9% had severe depression, and 28.8% had 

no depression symptoms. While the differences regarding 

the prevalence or absence of moderate depression were not 

significant between the sexes, female sex was associated 

with an increased prevalence of severe depression (21.2% 

vs 13.8%; P=0.026).

Similar studies (systematic reviews) depict high rates 

of comorbidity for depression and diabetes.6,9 The preva-

lence rate of depression is more than three times higher in 

people with T1DM (12%, range 5.8%–43.3% vs 3.2%, range 

2.7%–11.4%) and nearly twice as high in people with T2DM 

(19.1%, range 6.5%–33% vs 10.7%, range 3.8%–19.4%) 

compared to those without. Women with diabetes and also 

women without diabetes experience a higher prevalence of 

depression than men.9

In another review of the literature, the prevalence of 

comorbid depression was significantly higher in diabetic 

women (28%) than in diabetic men (18%), in uncontrolled 

(30%) than in controlled (21%) studies, in clinical (32%) 

than in community (20%) samples, and when assessed 

by self-report questionnaires (31%) than by standardized 

diagnostic interviews (11%).6 We observed that a more 

severe depression, quantified by an increased PHQ-9 score, 

had a negative impact on the quality of diabetes-related 

self-management of the disease, which may act in the form 

of a loop, ie, by decreasing the quality of diabetes-related 

self-care, depression may lead to the worsening of glycemic 

control, increase of depression severity, and so on.8 Depres-

sion has been proved to have a negative impact on diet 

interventions, exercise practice, and feet care, but not on the 

quality of glycemic self-monitoring.4,12 This may be explained 

by the fact that the intensity of glycemic self-monitoring is 

usually a task designated by the physician and thus in many 

patients may be an adopted standard of care.

An interesting observation is that depression not only 

acts as a confounding factor but also acts in an independent 

manner on the quality of self-care.12 If we would not have 

performed this type of demonstration, one might think that 

the study’s observation may be a consequence of a longer 

diabetes duration, higher age, or other cofactors, which are 

also associated with the presence of depression.

The interventions of the health care professionals can 

take place only periodically and in cases in which a prompt 

measure is needed (eg, the acute complications of DM), 

however the disease needs continuous intervention from the 

patient, usually actions needing to be performed many times. 

Thus, we can conclude that our article addresses a usually 

Table 4 The impact of depression severity on the quality of diabetes-related self-care activities

No depression  
(n=53)

Moderate depression  
(n=98)

Severe depression  
(n=33)

P-value

SDSCA global score 37 (20) 33 (19) 24 (16) 0.001*
sDsCA diet intervention score 18 (9) 16 (7) 12 (7) 0.001*
sDsCA exercise score 8 (5) 6 (4) 5 (5) 0.001*
SDSCA glycemic monitoring score 5 (13) 7 (11) 4 (8) 0.394
SDSCA feet care score 7 (8) 5 (7) 4 (4) 0.017*

Notes: *Differences are significant at α=0.05 threshold. Results are presented as median (interquartile range). P-value was calculated using Kruskal–Wallis test.
Abbreviation: SDSCA, Summary of Diabetes-Related Self Care Activities.

Table 5 Correlation between depression score and SDSCA scores

PHQ-9 score P-value

SDSCA global score -0.305 0.001*
sDsCA diet intervention score -0.297 0.001*
sDsCA exercise score -0.388 0.001*
SDSCA glycemic monitoring score -0.055 0.455
SDSCA feet care score -0.180 0.015*

Notes: *Correlations are significant at α=0.05 threshold. Results are presented as 
Spearman’s rank sum correlation coefficient. P-value was calculated using t-value 
distribution test.
Abbreviations: PHQ-9, Patient’s Health Questionnaire-9; SDSCA, Summary of 
Diabetes-Related Self Care Activities.

Figure 2 Association between depression and quality of diabetes-related self-care 
activities.
Abbreviations: SDSCA, Summary of Diabetes-Related Self Care Activities; PHQ-9, 
Patient’s Health Questionnaire-9. 
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neglected component of T2DM, the presence of depression, 

its consequences, and its mediated impact on the quality of 

overall diabetes management.

The main issue we identified in relation to our study is 

that the tool used for diagnosing the depression, the PHQ-9 

questionnaire, has a series of limitations regarding its per-

formance in the detection of depression. However, as stated 

in literature, there is no golden standard test to be used for 

depression diagnosis that is feasible in outpatient setting. In 

our example, we used the PHQ-9 test as a screening method, 

since it has a high sensitivity with an increased negative 

predictive value which makes it an appropriate screening 

method. In case of a positive diagnosis, we followed up the 

patient and further investigations were performed to establish 

the certain diagnosis. However, the cross-sectional design of 

this study may have a series of limitations, mainly due to the 

long time needed for the predictors analyzed to act before 

leading to the development of diabetic complications such 

as neuropathy, CKD, retinopathy, or macrovascular diseases. 

The tools used to evaluate the quality of glycemic control in a 

cross-sectional setting reflect the values of only the previous 

3 months (eg, HbA
1c

 value), and since longer time is needed 

for the development of diabetes complications, this may lead 

to biases in the interpretation of this association. However, 

we started from the premise that it is known that in patients 

with T2DM, even the cross-sectional measurement of HbA
1c

 

value might be a valuable tool in evaluating the long-term 

metabolic balance, the changes being not so important when 

compared to patients with T1DM.

We considered, based on the logic of the relationship 

between the studied items, that these two associations are 

part of a larger circle of associations, and have an important 

impact on the overall management of diabetes as follows: 

first, the incidence of depression may have a series of par-

ticularities in patients with diabetes, compared to general 

population. In addition, the factors leading to the onset of 

depression may be very different compared to the general 

population (even if we just have in mind the impact of having 

a chronic, life-lasting disease, we might change completely 

our point of view over depression). On the other hand, the 

presence of depression may influence the patient’s attention 

and interest on the management of the disease, leading thus 

Figure 3 Association between depression severity and the subcomponents of diabetes-related self-care activities.
Abbreviation: PHQ-9, Patient’s Health Questionnaire-9.
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to impairment of the quality of DRSCA. This impairment 

will further lead to the deterioration of glycemic control, 

thus augmenting a series of factors which may emphasize 

the depression’s magnitude.

When we designed this study, we expected an increased 

prevalence of depression in our cohort of patients; however, 

the results of the study demonstrated that even our expecta-

tion underestimated the real magnitude of this health issue.

The findings of our study demonstrate an increased 

prevalence of depression and its consequences, an under-

estimated condition in patients with T2DM. The overall 

impact on patient’s health and on diabetes management 

stresses the importance of screening for depression in this 

patient population, and in the case of a positive diagnosis, 

on the importance of a firm and adequate treatment. These 

statements are emphasized by the feasibility of performing 

this type of depression screening test and by the fact that 

prompt intervention in the correction of depression symptoms 

may have a paramount importance in both quality of life and 

quality of overall diabetes management.

Conclusion
Screening for depression should be part of the standard of care 

in patients with T2DM. The prevalence of depression is sig-

nificantly higher in patients with T2DM compared to general 

population. Depression has a major negative impact on the 

overall health state of the patients with T2DM not only in a 

direct manner but also indirectly, mediated by the consecutive 

decreases in the quality of self-management of the disease.
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