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ABSTRACT
Objective: To determine whether the level of depressive symptoms is 
associated with poor glycemic control in type 2 diabetes patients. 
Method: The sample was comprised of 83 outpatients (mean age 50.92±8.42
years). Participants were applied a structured clinical interview and the
Montgomery Asberg Depression Rating Scale (MADRS). Metabolic control was
measured by glycosylated hemoglobin A1c (HbA1c) levels. 
Results: MADRS scores were not correlated with HbA1c levels (r = 0.065, p = 0.561).
No relationship was found between higher levels of depression and longer duration
of diabetes (r = 0.081, p = 0.468). A significant difference was observed in
MADRS scores with regard to the different treatment regimens (F=5.84, df=3,
p<0.001). 
Conclusions: Our data showed no association between depressive symptoms
and glycemic control. The lack of correlation between MADRS scores and
HbA1c levels may be related to the restricted range of depression, the use of
MADRS itself and may be due to the variability in sampling and the eligibility 
criteria.  (Archives of Neuropsychiatry 2007; 44: 134-8)
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ÖZET 
Amaç: Tip 2 diyabetli hastalarda depresif belirti düzeyinin glisemik kontrol ile
iliflkisini araflt›rmak. 
Yöntem: Ayaktan tedavi gören 83 tip 2 diyabet hastas›na (yafl ortalamas›
50.92±8.42 y›l) yap›land›r›lm›fl psikiyatrik görüflme, Montgomery Asberg Depres-
yon De¤erlendirme Ölçe¤i (MADDÖ) uyguland› ve glikozillenmifl hemoglobin
A1c (HbA1c) düzeyleri ölçüldü. 
Bulgular: MADDÖ puanlar› HbA1c düzeyleri ile iliflkili bulunmad› (r = 0.065, p = 0.561).
Depresyon fliddeti ile diyabetin süresi aras›nda anlaml› bir iliflki belirlenmedi 
(r = 0.081, p = 0.468). Farkl› diyabet tedavileri alan hasta gruplar› aras›nda MAD-
DÖ puanlar› aç›s›ndan anlaml› farkl›l›k gözlendi (F=5.84, df=3, p<0.001). 
Sonuç: Bulgular›m›za göre, tip 2 diyabetli hastalardan oluflan bu örneklemde
depresif belirtilerle glisemik control aras›nda anlaml› bir iliflki gözlenmemifltir.
(Nöropsikiyatri Arflivi 2007; 44: 134-8)
Anahtar Kelimeler: Tip 2 diyabet, depresif belirtiler, glisemik kontrol 

Introduction

Maintenance of good glycemic control is the focus of 
diabetes therapy. Clinical factors that might affect prognosis are
judged largely in relation to their effects on this parameter. It is
a historical hypothesis that emotional disturbances possibly 
contribute to metabolic stability. Clinical and subclinical 
expressions of depression are present in more than 25% of 
patients with type 1 or type 2 diabetes (1-3). In spite of the wide
literature, no consistent evidence exists regarding the association
between depressive symptoms and poor glycemic control. 

The role of depression in type 2 diabetes may primarily be
through the adverse influence, such as affecting adherence to
medical regimens (4-7). Besides, a psychiatric disorder may 
provoke biological changes in vulnerable individuals that 

eventuate in identifiable type 2 diabetes (7). It is pointed out that
depression makes symptoms of poorly controlled diabetes less
tolerable; thus, some persons with undiagnosed diabetes 
mellitus may become more symptomatic and seek medical care
sometime after the onset of depression (4). 

In order to improve diabetic outcome, reliable determination
of both metabolic control and an existing psychiatric disorder is
crucial. Glycosylated hemoglobin A1c (HbA1c) is a measurement
reported as a percentage of total hemoglobin (8,9). Because the
proportion of hemoglobin that is glycosylated is a function of the
glucose concentration to which the erythrocytes are exposed,
the measure correlates with the average blood glucose 
concentration over time. Since the half-life of the erythrocytes is
approximately 120 days, HbA1c reflects the average level of
glycemic control during that period (10). 



In several previous studies, the association of depression, 
either by symptoms or the diagnosis, with glycemic control have 
been investigated (6,11-13). Patients with poorer metabolic 
control had significantly higher overall rates of diagnosable 
psychiatric illness than did patients in better metabolic control (4,5).
Psychiatric illness may constitute a chronic stressor that leads,
via direct metabolic or indirect behavioral pathways, to poorer
glucose control. It is also possible that chronically 
unstable diabetes, as would be implied by repeatedly poor
HbA1c, may potentiate psychiatric illness in particular patients.
Poor glucose regulation per se may result in the increased 
reporting of psychiatric symptoms. 

Studies documenting the impact of depression on glycemic
control have varied in the methods of assessment, from 
self-reported questionnaire data to standardized psychiatric 
interview protocols (4,14,15). Self-report questionnaires provide
only symptom endorsement. They do not allow clinical evaluation
of the degree to which symptoms are organized into episodes,
impaired functioning, or represent somatic manifestations of 
diabetes-related complications unrelated to mood syndromes.
Thus, a study would benefit from a methodology in which the 
patient is evaluated by a structured psychiatric interview as well
as being assessed by a scale, measuring depression. Among
these scales, because of its reliance on cognitive features of
major depression, Montgomery Asberg Depression Rating Scale
is less likely to misdiagnose depression in patients with general
medical illness (16). 

In this research we aimed to conduct a cross-sectional study
in a group of type 2 diabetic outpatients. The objectives are: 
1) to determine the frequency of depressive symptoms in this
sample, 2) to determine the relationship between depressive
symptoms and metabolic control as measured by HbA1c. 

Materials and Methods 

Sample and Procedure 
The sample was comprised of 83 outpatients, 67 women, 16

men, with a mean age of 51±8.42 (range of 23-70) years. All 
subjects were recruited from a single center, the outpatient 
clinic of the Department of Internal Medicine in Gaziosmanpasa
University School of Medicine. Each subject, diagnosed as type
2 diabetes mellitus by an internist, was then evaluated by a
psychiatrist. All patients who were invited to the study agreed to
participate. After complete description of the study, written 
informed consent was obtained from each subject. 

Measures 
A detailed sociodemographic data form was used for each

subject. Medical information regarding diabetes was recorded,
and HbA1c values were used as metabolic control parameter.
Participants were applied Structured Clinical Interview for 
DSM-IV-Clinical Version (SCID-I/CV) (17), Turkish version (18). 

Depressive symptoms were explored by using Montgomery
Asberg Depression Rating Scale (MADRS). MADRS is a 10-item
checklist. Items are rated on scale of 0-6 with anchors at 
2-point intervals. Scores on the MADRS range from 0 to 60. 

Reliability for the total score in several studies ranged from 0.76
to 0.95 (19,20). The scale has been found valid and reliable in 
Turkish (21). 

Statistical Analysis 
Pearson’s correlations and chi-squared analyses were 

conducted to assess the relationships between independent 
variables and the depressive symptoms. The Independent-
Samples T Test procedure was used to compare the means for
two groups of cases. For a quantitative dependent variable by a
single factor (independent) variable One-Way ANOVA 
procedure analyses were performed. All the statistical analyses
were performed using SPSS, 13.0. 

Results 

Characteristics of the study sample 
Selected characteristics of the study participants are shown

in Table 1. The patient sample was predominantly women
(80.7%), married (85.5%), house-wives (65.1%), and living in the
city (85.5%). Thirty-two patients (38.6%) had only primary school
education whereas only 7 patients (8.4%) were university 
graduates. Regarding the disease status, 72 patients (87%) had
no complications of diabetes. Five (6%) patients had erectile
dysfunction, and 3 patients (4%) had neuropathy. There were
one patient each who had nephropathy, nephropathy plus 
neuropathy, and retinopathy plus erectile dysfunction. In the
current sample of type 2 diabetes patients there were four main
treatment regimen groups: 1. diet and exercise (n=6; 7.2%), 
2. oral antidiabetics (n=36; 43.4%), 3. insulin (n=36; 43.4%), and 4.
oral antidiabetics plus insulin (n=5; 6%). 

Seventeen (20.5%) type 2 diabetic patients were diagnosed as
major depressive disorder, and 59 patients (71%) had no psychiatric
diagnosis at all. Four patients (4.8%) had the diagnosis of 
anxiety disorder, not otherwise specified, 2 (2.4%) had conversion
disorder, and one patient (1.2%) had panic disorder. 

Table 1. Characteristics of the study sample 

(mean ±SD)

Age (years) 50.92±8.42 (23-70)
MADRS score 11.15±9.23 (0-37)
HbA1c levels (%) 7.92±2.01
Duration of diabetes (years) 6.68±6.92 (0.3-26) 

n (%)
Diabetic complication

erectile dysfunction 5 (6)
retinopathy 3 (3.6)
nephropathy 1 (1.2)
nephropathy + neuropathy 1 (1.2)
retinopathy + erectile dysfunction 1 (1.2) 

Diabetic regulation 
well (HbA1c ≤ 7) 41 (49.4)
moderate (HbA1c = 7-8) 32 (38.6)
poorer (HbA1c >8) 10 (12)

Psychiatric history positive 24 (28.9)
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Assessment of parameters of metabolic control 
In this study, we used HbA1c as a measure for metabolic

control. The mean HbA1c level of the study sample was
7.92±2.01. In addition, we recorded the internalist’s evaluation
for a general consideration of metabolic control. Generally, the
range for (nondiabetic) normal subjects is 4.2% to 6.0%. 
Patients were sorted into three groups: first, a “well regulated”
group exhibiting relatively “better” glucose control (HbA1c < 7),
second, with only “moderate” glucose control (HbA1c = 7-8),
and third a group having comparatively “poorer” glucose 
control (HbA1c > 8) (22). Forty-one (49%) patients were 
considered as well-regulated, 32 (39%) patients moderate, and
10 (12%) as poorer (Table 1). 

Assessment of depressive symptoms 
As shown in Table 2, depression levels (as measured by

MADRS) showed no correlation with either HbA1c levels or 
duration of the disease. As shown in Table 3, the mean HbA1c 
levels were highest in the subgroup of patients on the treatment
regimen of oral antidiabetics plus insulin. Yet, no statistically 
significant difference was found between four groups. Table III 
also displays the association between different treatment 
regimens and MADRS scores. Type 2 diabetes patients taking 
various treatment regimens differed significantly in their depression
levels, as measured by MADRS (F=5.84, df=3, p_0.001). Patients
with no drugs but only diet and exercise as well as those taking
oral antidiabetics seemed to score higher on MADRS. Scores 
lowered significantly in the group of patients who were treated
with insulin alone. 

Discussion

Our data do not underline an association between the level
of depressive symptoms and hyperglycemia. While many 
studies support that there is a link between poor metabolic
control and depression, there are studies that deny this 
relationship. In de Groot’s study (8), type 2 diabetes patients
with a lifetime history of major depression did not have 
significantly worse metabolic control than those with no history
of psychiatric illness. In a study by Robinson et al. (14), in a
combined sample of type 1 and type 2 adults, the investigators
did not find significant differences in current glycemic control,
as indexed by HbA1c, among normal controls and patients who
were currently depressed cases. Our study is in accordance
with Robinson et al.’s study except that we did not have a 
control group of healthy individuals for comparison. What we
could show was that no relationship existed between the level
of depressive symptoms and diabetes regulation in this group
of type 2 diabetics. Similarly, in a recent study by Georgiades et
al. (23), changes in depressive symptoms were observed not to
be associated with changes in HbA1c or fasting glucose levels
over a 1-year period in either patients with type 1 or type 2 
diabetes. 

Our sample seemed relatively free of comorbid psychiatric
problems. Seventy-one percent of all cases had no psychiatric
disorder at all. Only one fifth (20.5%) of our diabetic patients
were diagnosed as depressives and this finding is reflected in
the mean MADRS score of the total sample, which is
11.15±9.23. The majority (73.5%) were in a restricted range of
mildly depressed  as a global severity measure (16). 

Variable findings from the studies may be attributed to
sampling differences. In several studies (4,8,14), a combined
group of type 1 and type 2 samples was used to conduct their
analyses, with no separation by diabetes type. Nevertheless,

Table 3. Oneway ANOVA HBA1c scores and MADRS scores for different treatment regimens (1: diet and exercise, 2: oral antidiabetics, 3: insulin)  

Treatment HBA1c Sum of Mean 
regimen n mean±SD Squares df Square F p

1 6 7.99±2.92
2 36 7.89±1.82
3 36 7.78±2.06 Between Groups 7.467 3 2.489 .61 .61
2+3 5 9.08±2.11 Within Groups 325.255 79 4.117
Total 83 7.92±2.01

MADRS
mean±SD

1 6 16.17±8.86
2 36 14.75±10.46
3 36 6.94±5.80 Between Groups 1269.59 3 423.19 5.84 .001*
2+3 5 9.40±9.01 Within Groups 5722.67 79 72.44
Total 83 11.15±9.23
* p < 0.001 Statistically significant difference

Table 2. Correlation coefficients of MADRS scores, HbA1c levels, and dura-
tion of disease 

Pearson's R p

MADRS * HBA1c 0.07 0.56
MADRS * Duration of Diabetes 0.08 0.44
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de Groot et al. (8) showed in their study that the relationship of
glycemic control to major depression differed by diabetes type.
Combining type 1 and type 2 patients into a single sample 
makes it difficult to understand the relationship of glycemic
control to depression. Type 1 and type 2 diabetes are distinct
diseases with differing etiologies, ages of onset, and treatment
regimens. Given these differences, the relationship between
glycemic control and depression may be expected to differ 
between diabetes types and even across diabetes treatment
regimens (8). 

In our study, only type 2 patients were recruited and among
them a significant difference was observed in MADRS scores
with regard to the different treatment types. However, unlike
expected, MADRS was lowest in the group using insulin as a
treatment regimen. In one study, insulin was thought to have
the ability to move through the blood-brain barrier and 
enhance the transport of the amino acid tryptophan, promoting
increased production and activity of serotonin (24). Although it
is well beyond the aims and the scope of this study, insulin
might have had a preventive effect on depressive symptoms in
this group of patients. Another comment on this point might be
linked with the sample itself. These patients were all followed
up by a tertiary center, the outpatient clinic of a university 
hospital. Appropriate medical support may possibly be a more
crucial factor than the disease severity in coping with type 2 
diabetes in our patient group. A recent study to clarify the 
argument whether treatment regimen may be an important 
mediating factor in the relationship of major depression to
glycemic control is performed by Surwit et al. (25). In that study,
the authors hypothesized that complexity of self-care regimen
rather than the type of diabetes, is more important in 
determining the relationship of depression to glycemic control
and concluded that depressive symptoms are not correlated to
glycemic control in patients taking fewer than three injections
per day. 

Meta-analysis methods have demonstrated the relationship
of depression with poor glycemic control and an increased risk
for diabetes complications (26-28). Our patient sample is 
relatively less physically ill (e.g., 87% of the sample had no 
diabetic complication at all). Likewise, the mean MADRS score
of the sample is 11.15±9.23, which correlates with a global 
severity measure of mild depression (29). The lack of an 
association between depression levels with regard to the 
presence of diabetic complication in our patient sample might
lead us to suspect that the severity of illness (i.e., the high 
incidence of diabetic complications) accounts for an increase
in psychiatric illness. The traditional argument that depressive
symptoms result from the hardships imposed by diabetes and
its complications, is supported by these data. Nevertheless,
further observations from longitudinal studies or from studies
dating depression and diabetes onsets in type 2 diabetes are
needed to clarify this point. 

In their study, Robinson et al. (14) reported worsened postp-
randial blood glucose levels for patients with a past history of
depressive illness. The correspondence of time and glycemic
control is suggested as a potentially important indicator of an
underlying mechanism that might be responsible for a 
relationship between psychiatric history and glycemic control.
In our study, however, no association was shown between a
positive psychiatric history and glycemic control. Similarly, in
de Groot’s study, type 2 patients showed consistent glycemic
control levels regardless of depression history status (8). 

Most studies examining the relationship between 
depression and glycemic control have been studies with 
cross-sectional designs (4,14,30). Exceptionally, Lustman et al. (31)
reported 5-year follow-up data for patients undergoing a ran-
domized clinical trial of antidepressant treatment. These data
documented worsened glycemic control in patients with recur-
rent major depression compared to baseline, yet 
comparison of glycemic status for nondepressed controls at
baseline and follow-up was not presented. In another Lustman
study (32), reduction in depressive symptoms had a positive 
effect (hypoglycemic) on blood glucose levels. The authors
hypothesized that adherence with diabetes regimen accounted
for the relationship between depressive symptoms and HbA1c,
although small sample sizes prevented empirical validation of
this hypothesis. Similarly, in a six-year longitudinal study by Roy
et al. (33), depression was associated with both poor glycemic
control in patients with type 1 diabetes. 

The sample size of the current study places limitations on
the generalizability of study findings, as well. Larger sample 
sizes would enable comparisons across various disease 
characteristics. Likewise, samples drawn from multiple 
diabetes treatment sites would further enhance the generaliza-
bility of study findings. In the current study, the sample was
drawn from a single source. The lack of a control group is 
another limitation that should be mentioned for our study. 

In spite of the growing literature, the direction of the 
relationship between depression and glycemic control still 
remains unclear. Depression may lead to poor glycemic control
or may be the result of failed efforts to improve blood glucose
control. Longitudinal studies that track the course of disease,
psychiatric comorbidity, and glycemic control at multiple points
in time are needed to distinguish between these variables. 

Conclusions

Depressive symptoms might be expected to affect the 
prognosis in diabetes and therefore be associated with poor
metabolic control. Although data from observational studies as
well as clinical trials support the depression-hyperglycemia 
association, this is not underlined by our data. The lack of 
correlation between MADRS scores and HbA1c levels may be
related to the restricted range of depression, the use of
MADRS itself (which is less likely to misdiagnose depression in
patients with general medical illness), and may be due to 
variability in sampling and the eligibility criteria. 

Archives of Neuropsychiatry 2007; 44: 134-8
Nöropsikiyatri Arflivi 2007; 44: 134-8

Çelikel et al.
Depressive Symptoms and Glycemic Control in Type 2 Diabetes Mellitus 137



References 

1. Gavard JA, Lustman PJ, Clouse RE. Prevalence of depression in
adults with diabetes: An epidemiological evaluation. Diab Care 1993;
16:1167-78. 

2. Maraldi C, Volpato S, Penninx BW, et al. Diabetes mellitus, glycemic
control, and incident depressive symptoms among 70- to 79-year-old
persons: the health, aging, and body composition study. Arch Intern
Med. 2007 Jun 11; 167: 1137-44. 

3. Gary TL, Baptiste-Roberts K, Crum RM, Cooper LA, Ford DE, Brancati
FL. Changes in depressive symptoms and metabolic control over 3 
years among African Americans with type 2 diabetes. Int J Psychiatry
Med. 2005; 35: 377-82. 

4. Lustman PJ, Griffith LS, Clouse RE, et al. Psychiatric illness in diabetes
mellitus. Relationship to symptoms and glucose control. J Nerv Ment
Dis 1986; 174:736-42. 

5. Geringer ES. Affective disorders and diabetes mellitus. Holmes CS, ed.
Neuropsychological and Behavioral Aspects of Diabetes. New York:
Springer; 1990; pp. 239-72. 

6. Rubin RR, Peyrot M. Psychological issues and treatments for people
with diabetes. J Clin Psychol 2001; 57: 457-78. 

7. Eaton WW, Armenian H, Gallo J. Depression and risk for onset of type
II diabetes. A prospective population-based study. Diab Care 1996; 19:
1097-102. 

8. de Groot M, Jacobson AM, Samson JA. Glycemic control and major
depression in patients with type 1 and type 2 diabetes mellitus. 
J Psychosom Res 1999; 46: 425-35. 

9. Gonen B, Rubenstein A, Rochman H, et al. Haemoglobin A1: An indica-
tor of the metabolic control of diabetic patients. Lancet 1977; 2: 734-7. 

10. Cooppan R. General approach to the treatment of diabetes mellitus,
Joslin’s Diabetes Mellitus, fourteenth edn. Boston: Lippincott Williams
& Wilkins Press; 2005; pp. 587-96. 

11. Pita R, Fotakopoulou O, Kiosseoglou G, et al. Depression, quality of life
and diabetes mellitus. Hippokratia 2002; 6: 44-7. 

12. Talbot F, Nouwen A. A review of the relationship between depression
and diabetes in adults: is there a link? Diab Care 2000; 23: 1556-62. 

13. Tellez-Zenteno JF, Cardiel MH. Risk factors associated with 
depression in patients with type 2 diabetes mellitus. Arch Med Res 
2002; 33: 53-60. 

14. Robinson N, Fuller JH, Edmeades SP. Depression and diabetes. Diab
Med 1987: 5: 268-74. 

15. Mazze RS, Lucido D, Shamoon H. Psychological and social correlates
of glycemic control. Diab Care 1984; 7: 360-6. 

16. Montgomery SA, Asberg M. Montgomery-Asberg Depression Rating
Scale. Handbook of Psychiatric Measures. Washington, DC: American
Psychiatric Press; 2000; pp. 531-3. 

17. First MB, Spitzer RL, Williams JBW. Structured Clinical Interview for
DSM-IV (SCID). Washington, DC: American Psychiatric Association; 1997.

18. Corapcioglu A, Aydemir O, Yildiz M. Structured Clinical Interview for
DSM-IV (SCID-IV), Turkish Version (Turkish). Ankara, Turkey: Hekimler
Yayin Birligi; 1999. 

19. Davidson J, Turnbull CD, Strickland R, et al. The Montgomery-Asberg
Depression Scale: reliability and validity. Acta Psychiatr Scand 1986;
73: 544-8. 

20. Montgomery SA, Asberg M. A new depression scale designed to be
sensitive to change. Br J Psychiatry 1979; 134: 382-9. 

21. Ozer SK, Demir B, Tugal O, et al. Montgomery-Asberg Depression
Rating Scale: Inter-rater reliability and validity study (Turkish). Turk
Psikiyatri Dergisi 2001; 12: 185-94. 

22. American Diabetes Association, Clinical Consensus Statement. Diab
Care 2004; 27:1-2. 

24. Mc Carty MF. Enhancing central and peripheral insulin activity as a
strategy for the treatment of endogenous depression-an adjuvant role
for chromium picolinate? Med Hypotheses 1994; 43: 247-52. 

25. Surwit RS, van Tilburg MA, Parekh PI, et al. Treatment regimen 
determines the relationship between depression and glycemic control.
Diabetes Res Clin Pract 2005; 69: 78-80. 

26. Lustman PJ, Clouse RE. Treatment of depression in diabetes: Impact on
mood and medical outcome. J Psychosom Res 2002; 53: 917-24. 

27. de Groot M, Anderson RJ, Freedland KE. Association of depression and
diabetes complications: a meta-analysis. Psychosom Med 2001; 63: 619-30. 

28. Lustman PJ, Anderson RJ, Freedland KE, et al. Depression and poor
glycemic control: A meta-analytic review of the literature. Diab Care
2000; 23: 934-42. 

29. Kearns NP, Cruickshank CA, McGuigan K. A comparison of depression
rating scales, Br J Psychiatry 1982; 141: 45-9. 

30. Cohen ST, Welch G, Jacobson AM, et al. The association of lifetime
psychiatric illness and increased retinopathy in patients with Type I
diabetes mellitus. Psychosomatics 1997; 38: 98-108. 

31. Lustman PJ, Griffith LS, Clouse RE. Depression in adults with diabetes.
Results of 5-year follow-up study. Diab Care 1988; 11: 605-12. 

32. Lustman PH, Griffith LS, Clouse RE, et al. Effects of nortriptyline on 
depression and glycemic control in diabetes: results of a double-blind,
placebo-controlled trial. Psychosom Med 1997; 59: 241-50. 

33. Oy MS, Roy A, Affouf M. Depression is a risk factor for poor glycemic
control and retinopathy in African-Americans with type 1 diabetes.
Psychosom Med 2007; 69: 537-42. 

Çelikel et al.
Depressive Symptoms and Glycemic Control in Type 2 Diabetes Mellitus 

Archives of Neuropsychiatry 2007; 44: 134-8
Nöropsikiyatri Arflivi 2007; 44: 134-8138


