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ABSTRACT 

Objective: Patients with diabetes have an in-
creased Odds Ratio (OR) for depressive disor- 
der. We wanted to investigate if patients with 
metabolic syndrome and/or diabetes type 2 not 
treated with antidiabetic agents, have an OR for 
concurrent antidepressant use comparable to 
other types of diabetes. Methods: Drug delivery 
data from 25 pharmacies were analysed with 
respect to sale of antidepressants, oral antidia-
betic agents, insulin and blood glucose test 
strips. Results: Total population of the area was 
337,019, whereas 254,083 were 18 or older. Of 
these 20,139 were patients receiving insulin, oral 
antidiabetics, glucose test strips and/or antide-
pressants. Those receiving antidepressants were 
5.8% of those 18 or older whereas 2.4% received 
any antidiabetic medication (including test strips 
for HBGM). For patients receiving no medica- 
tions but test strips alone, the adjusted OR for 
use concurrent use of antidepressants was 1.62 
(95% confidence interval: 1.19 - 2.23), p = 0.002. 
For insulin-only receiving patients, the adjusted 
OR was 1.65 (1.41 - 1.93), p = 0.000, whereas for 
patients receiving only oral antidiabetics, it was 
1.53 (1.38 - 1.71), p = 0.000. Patients receiving 
both insulin and oral antidiabetics: 2.23 (1.75 - 
2.85), p = 0.000. Conclusion: Patients receiving 
only blood glucose strips have an OR of con-
currently receiving antidepressants, not differ-
ent from those receiving insulin only or oral 
antidiabetics only. 
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1. INTRODUCTION 

The British physician Thomas Willis in 1684 de-
scribed diabetes as “sadness or long sorrow and other 
depressions and disorders”. Several studies have ad-
dressed the apparent connection between major depres-
sive disorder and diabetes. And this association is now 
well established for both type 1 and type 2 diabetes [1-4]. 
There is no clear-cut division between metabolic syn-
drome and type 2 diabetes. Rather a continuum from 
metabolic syndrome via diet-only regulated diabetes to 
diabetes type 2 treated with oral antidiabetics. 

We have found no studies that address diabetes type 2 
patients that are treated with neither insulin nor oral 
antidiabetic agents, but only use blood glucose strips for 
home blood glucose monitoring (HBGM). As these pa-
tients do not use drugs as such for their diabetes, they are 
not found in prescription registries. Manual collection of 
data on test strips for HBGM is then relevant.  

The aims of the present study were: First to describe 
the Odds Ratio (OR) of use of antidepressants in patients 
with receiving only insulin, only oral antidiabetics, or 
receiving blood glucose strips. Second to compare the 
ORs within the different types of diabetes. 

2. METHODS 

In Norway all drugs for regular and longlasting use are 
covered by the public health care system. A prerequisite 
is that the physician uses the authorised “Blue prescrip-
tion” which is mandatory for drugs reimbursed by the 
health system. All patients receiving this type of pre-
scription have relevant and confirmed diagnoses. At each 
delivery the patients receive sufficient medication and/or 
equipment for 3 months use. Blood glucose strips are 
covered the same way as insulin and oral antidiabetics. 
The patients in this study have all been to the pharmacy 
and obtained their medication and/or blood glucose 
strips.  *Disclosure: None of the authors have any interests to declare.
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Bergen is the main city in the Western part of Norway. 
We obtained prescription data from all 25 pharmacies in 
Bergen and surroundings, for a period of 6 months; Feb- 
ruary-July 2002. All antidepressant drugs (ATC-group 
N06A), all oral antidiabetic agents (A10B) and insulins 
(A10A) were registered. In addition test strips for HBGM 
were registered. The distance to the nearest pharmacy 
outside this area, was approximately 10 times the dis- 
tance to the nearest pharmacy within, making it probable 
that we selectively covered the population within this 
area. Only patients at least 18 years of age, were Regis- 
tered.  

All data were delivered on an Excel® spreadsheet. Vis- 
ual Basic® macros were programmed to edit the raw data, 
organise the data correctly and remove obvious errors. 
The macros combined several drug deliveries, eventually 
from different pharmacies, to each patient, into one case 
per patient. All further corrections were done by two 
independent persons and double-checked manually. 

To investigate the relationship between purchase of 
antidiabetic agents (i.e. insulin and/or oral antidiabetics), 
a logistic regression model with the dichotomous vari-
able for antidiabetic medication (Yes/No) as independent 
variable and purchase of antidepressant medication 
(Yes/No) as dependent variable in the first step was ap-
plied. Then, the analysis was adjusted for the effects of 
age and sex in a second step. All tests were two-tiled 
with an α level of 0.005. When comparing two ORs, an α 
level of 0.05 was chosen. Analyses were performed with 
the statistical pacckage SPSS version 15.00. 

The study was approved by the Norwegian Data In 
spectorate, the Directorate for Health and Social Affairs, 
and the Regional Committee for Medical Research Eth-
ics, cfr the Helsinki Declaration.  

3. RESULTS 

The population of this area was 168,815 males and 
168,204 females. Of these 129,657 females and 124,426 
males were 18 years or older. Mean age of males was 
44.8 years and standard deviation (SD) was 17.3 years 
and range 18 - 103, whereas mean age of females was 
47.4 years (SD 19.2, range 18 - 105). The patients are 
described in Table 1. 

Of the patients with diabetes, 11.6% received antide-
pressants whereas of those without, 5.7% did. Of patients 
receiving insulin only, oral agents only, both insulin and 
ora agents and blood glucose strips only, 10.0%, 12.0%, 
15.6% and 10.7%, respectively, did receive antidepres- 
sants. Of the men with diabetes, 8.2%, and of the women 
with diabetes, 15.4 % did receive antidepressants.  

Odds Ratio (OR) was 2.17 (95% confidence interval 
(CI) 2.00; 2.35), p = 0.000, in the crude analysis of all 
patients, indicating that use of antidepressants was sig-
nificantly higher among patients with diabetes than in 
those who were not. After adjustment for the effects of 
age and sex, OR for use of antidepressants in diabetics 
was 1.66 (95% CI 1.53; 1.80), p = 0.000. In Table 2 are 
given adjusted ORs, stratified into types of antidiabetic 
treatment.  

4. DISCUSSION 

Our main finding is that diabetes type 2 patients re- 
ceiving only blood glucose strips also are associated with 
a significant increased antidepressant use, OR compara- 
ble to both diabetes type 1 (insulin only) and type 2 (oral 
antidiabetics only). Whereas insulin-dependent type 2 
diabetes had a significantly higher OR. This diabetes not  

 
Table 1. The different patient groups described. 

Type patients N Mean SD Range Males/females 

Insulin only 1797 52.5 19.7 19 - 99 992/805 

Oral antidiabetic agents only 3228 67.6 13.8 18 - 97 1741/1487 

Both insulin and oral antidiabetics 499 64.0 12.5 30 - 95 262/237 

Blood glucose strips only 420 55.3 18.1 18 - 97 183/237 

 
Table 2. Odds Ratio (OR) for concurrent use of antidepressants. All ORs were significantly different from 1.00. 

Drugs received OR 95 % Confidence Interval 

Insulin only 1.65 *# 1.41 - 1.93 

Oral antidiabetic agents only 1.53 *& 1.38 - 1.71 

Both insulin and oral antidiabetics 2.23 # & § 1.75 - 2.85 

Blood glucose strips only 1.62 § 1.19 - 2.23 

The same symbol for two diabetes types denote significant difference, p < 0.05.   
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treated with medications is not easily discernable from 
metabolic syndrome. Still in this patient group the OR of 
antidepressant use is not clinically discernable from that 
of diabetes patients using oral agents only. To some de-
gree, this supports the view that depression has a asso-
ciation to disturbances in glucose metabolism [5].  

There must be a verified diagnosis of type 2 diabetes 
in order to have these blood glucose strips reimbursed, 
cfr the requirements for the “blue prescription”. We may 
assume that those receiving blood glucose strips only and 
no antidiabetics at all are treated by diet and/or exercise 
alone. Although there is a continuum from metabolic 
syndrome to frank type 2 diabetes, the lack of use of oral 
antidiabetic agents discerns these patients from other 
forms of type 2 diabetes. Golden et al. [6] found that 
patients with type 2 diabetes treated with oral antidiabet-
ics, actually had higher risk of becoming depressed com-
pared to patients with impaired fasting serum glucose, 
and patients with untreated type 2 diabetes. Kohen and 
Lester [7] reported that the antidiabetic exenatide in-
duced depression in a 70 year old woman successfully 
treated with fluoxetine. This possible pharmacologically 
induced depression effect is not present in the diet/exer- 
cise-only diabetes group. It must, however, be taken into 
account that the registrations only covered 6 months. 
And the patients might have been using oral antidiabetics 
earlier. As the patients covered by the governmental re-
imbursement only receive drugs and/or test strips for 3 
months, we may assume that these patients do not use 
insulin nor any oral antidiabetics. At least not in the reg-
istration period. 

There are published numerous studies on the connec-
tion between metabolic syndrome and depression. Sev-
eral studies show the association between insulin resis-
tance and depression [8-10]. Heiskanen et al. 2006 [11] 
found significant higher prevalence of metabolic syn-
drome in patients earlier treated for depression. Those 
who still were treated for depression had an even higher 
prevalence. Spuriously, Vogelzangs et al. 2011 [12] found 
that abdominal obesity; waist circumference, but not 
metabolic syndrome, predicted the onset of depression. 
Length of depression and number of episodes do not in-
fluence the risk for metabolic resistance [13]. 

Diabetes patients receiving both insulin and oral anti- 
diabetics most probably have a more severe type 2 dia-
betes; the patients have not achieved their therapeutic 
goal with oral antidiabetics alone, and adjuvant insulin 
was necessary. Most probably these patients with com-
bination therapy suffer from diabetes type 2, not type 1. 
Oral antidiabetics are reimbursed for use in diabetes type 
2 only. This might be interpreted that the possible in-
creased severity of this diabetes constitutes the increased 
OR for antidepressant use. Several studies support the 
idea that prolonged hyperglycemia/poorly regulation is 

associated with depression [14-16]. 
The main strength of this study is that all patients, both 

patients with diabetes and patients suffering from de- 
pressive disorder, have a verified diagnosis and are treated 
with drugs on a regular and longlasting basis. Cfr the 
requirements for the “blue prescription”. In addition, this 
study is unique in that it presents data on and compares 
four diabetes treatments. As the data are unselected; all 
deliveries of antidepressants, antidiabetics and/or blood 
glucose strips were registered, the chance for a selection 
bias is low.  

We can not make the assumption that all antidepres-
sants were used as treatment for depresive disorder. 
Hence, it is a limitation of the study is that antidepres-
sants also are used for bipolar disorder and anxiety. The 
co-morbidity between depression and anxiety is substan-
tial. A systematic review of 18 studies found a preva-
lence of anxiety between 1.3% and 26.5% depending on 
specific diagnosis of depression [17]. Das-Munshi et al. 
[18] found in 8580 individuals with diabetes an OR of 
1.9 for depression, 1.3 for anxiety and 1.7 for comorbid 
anxiety and depression. There also is a possibility that 
patients regularly visiting their doctor for control of their 
diabetes, might have a greater probability that their de-
pression is recognised and treated, cfr the Berkson para-
dox [19]. Our data origin in deliveries of drugs from a 
pharmacy upon presentation of a physician’s prescription. 
Thus, the drugs have been delivered to the patients. 
Hence, OR data do not encompass drugs given in hospi-
tals and nursing homes. It is, however, very seldom that 
people are hospitalized for several months. The missing 
patients from nursing homes will affect the oldest group 
only. The study only shows the point prevalence of the 
connection between diabetes treatment and antidepres-
sant treatment.  

We have shown that all main types of diabetes are as-
sociated with an increased OR for use of antidepressant 
drugs. And that diabetes type 2 treated with neither insu-
lin nor oral antidiabetic agents, have a comparable in-
creased OR for receiving antidepressants. And our study 
extends and supports earlier studies on metabolic syn-
drome/diabetes type 2 and depression. 
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