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ABSTRACT  
Background: Young persons using oral antidiabetic agents have increased prevalence of medically treated 
migraine and depression. In the general population there is a well-known association between migraine 
and depression. Using medication as a proxy for disease, we investigated to which extent the previously 
reported increased prevalence of migraine in young persons using oral antidiabetic agents could be 
explained by co-morbid depression. 
Methods: Data on all individuals in Norway aged 20-39 years being prescribed anti-diabetic (n=5 055), 
migraine (n=26 058) and/or antidepressant agents (n=57 424) in 2006 was obtained from the Norwegian 
Prescription Database and analysed in a cross-sectional design using logistic regression. 
Results: Persons using oral antidiabetic agents but no antidepressant agents had an overall increased sex 
and age adjusted OR of using migraine agents compared to persons not using oral anti-diabetic agents 
(OR= 1.48; 95% CI: 1.26, 1.74). Persons using antidiabetic and antidepressant agents also had an increa-
sed OR of receiving migraine agents (OR=1.37; 1.03, 1.82). Estimating these risks for men and women 
separately, no major differences were found. 
Conclusion: The findings in the present study give no support for the hypothesis that the increased 
prevalence of migraine in young persons treated with oral antidiabetic agents partly could be explained by 
co-morbid depression. 
 
 

BACKGROUND 
 
Persons with diabetes are at increased risk of several 
complications and chronic diseases (1), and recent years 
it has been increasing interest in studying psychiatric 
and neurological diseases in relation to diabetes. Cross-
sectional and prospective studies have demonstrated 
that patients with type 2 diabetes have increased preva-
lence of co-morbid depression (2), and that they also 
have increased risk of developing depression over time, 
and vice versa, suggesting a bi-directional association 
between the two conditions (3). Further, both clinical 
and epidemiological studies have suggested that pati-
ents suffering from both diabetes and depression have 
poorer self-reported health than persons suffering from 
several other chronic diseases (4), poorer compliance 
regarding medication and dietary regimen (5), higher 
mean HbA1c (6), increased risk of diabetes related 
complications (7) as well as increased mortality (8,9). 
The increased risk for, as well as the impact of, de-
pression in patients with diabetes has led the American 
Diabetes Association to recommend screening for de-
pression, anxiety and psychosocial problems as an on-
going part of the follow-up treatment of diabetes (10). 
 In the general population there is a well established 
association between depression and migraine (11). 
However, less is known about the frequency of 

migraine in patients with diabetes. One population-
based cross sectional study using data from the HUNT 
2 Survey found that the prevalence of migraine among 
patients with diabetes varied according to age, with 
higher prevalence in lower age groups and lower 
prevalence in higher age groups (12). We have 
recently verified these results using medication as a 
proxy for disease. We found that persons less than 40 
years of age who used oral antidiabetic medication had 
an increased prevalence of using migraine agents (13). 
 In the same study population we have also shown 
that persons treated with oral antidiabetic agents have 
an increased prevalence of using antidepressant agents, 
with the highest OR ranging from about 2 to 4.5 in the 
age-group 20-39 years (14). Because of the known 
association between depression and migraine in the ge-
neral population (11), we wanted to study whether the 
previously reported increased prevalence of migraine 
in young persons treated with oral antidiabetic agents 
partly could be explained by co-morbid depression. 
 
 
METHODS 
 
The study population consisted of the complete Nor-
wegian population aged 20 to 39 years by January 1, 
2006 (n= 1 255 353, males n= 635 625 and females n= 
619 728). All individuals in this population who had 
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received at least one prescribed drug to treat diabetes, 
migraine and/or depression during 2006 were identified 
through the Norwegian Prescription Database (NorPd) 
at the Norwegian Institute of Public Health (15,16). 
This database contains information from all pharma-
cies on all prescribed drugs dispensed in Norway since 
2004. For hospital pharmacies, information is available 
for out-patients only. 
 We included persons who had received minimum 
one prescription from the anatomical therapeutic che-
mical (ATC) classification system groups A10B (oral 
antidiabetic agents), N02CA (ergotamines), N02CC 
(triptans) and/or N06A (antidepressant agents) in 2006. 
Persons using clonidine (N02CX02) in monotherapy 
were not included, as clonidine has a number of other 
indications in addition to migraine, and seldom is re-
commended as first line treatment of migraine in mono-
therapy (17). We did not include persons receiving 
medications used in prophylactic treatment of migraine, 
such as antiepileptic agents, beta-adrenoceptor block-
ers, ACE-inhibitors and serotonin antagonists (pizo-
tifen) unless they also required migraine agents from 
ATC-group N02CA or N02CC during 2006. Persons 
were included regardless of prescribed doses of the 
medications and no minimum doses or duration of use 
of any of the agents were required for inclusion. 
 The main explanatory variables in this cross-sectio-
nal study were the use of antidiabetic and antidepres-
sant drug treatment, age and gender, while the main 
outcome was the use of migraine agents. In order to 
more easily compare our results with previous studies, 
we made the assumption that persons using oral anti-
diabetics, either in monotherapy or in combination 
with insulin, are expected to have type 2 diabetes, that 
persons using migraine agents likely have migraine, 
and that persons using antidepressant agents are ex-
pected to have a depressive disorder. The limitations 
of these assumptions are further described in the dis-
cussion section. 
 As a measure of one year prevalence, we estimated 
the number of persons with prescriptions according to 
age and gender for oral antidiabetic agents (used either 
in monotherapy or in combination with insulin), mig-
raine agents and antidepressant agents. We then divided 
the study population according to whether they used 
antidepressant agents or not. Using logistic regression 
adjusting for sex and groups of age we estimated the 
overall OR for receiving migraine agents for persons 
using oral antidiabetic agents and antidepressant agents. 
Similarly, we estimated the overall OR for receiving 
migraine agents for persons using oral antidiabetic 
agents but no antidepressant agents. Further, we esti-
mated age specific OR’s adjusting for sex and also sex 
specific OR for the different age groups. 
 Although not a formal indication in Norway, met-
formin in monotherapy can be used in treating poly-
cystic ovarian syndrome (PCOS). We therefore repeat-
ed the analyses excluding both men and women aged 
20-39 years who received metformin in monotherapy. 

Since we did not know how many of the women who 
were using metformin in monotherapy due to PCOS, 
we also excluded men with this treatment in order to 
compare the effect estimates between men and women 
for this age group. 
 The statistical analyses were performed using SPSS 
software version 18 (SPSS Inc., Chicago, IL, USA). As 
the database contains only age and gender in addition 
to the prescriptions, and since the individuals therefore 
were not traceable, it was not necessary to obtain 
permission from the National Authorities in Data and 
Information Security, or to have permission from the 
Regional Ethical Committee. 
 
 
RESULTS 
 
In 2006, a total of 5 055 persons (0.4% of the populat-
ion aged 20-39 years) were prescribed oral antidiabetic 
agents, 26 058 persons (2.1%) used migraine agents, 
while 57 424 persons (4.6%) received antidepressant 
agents. 
 One year prevalence of prescriptions from all the 3 
groups of medications increased from 20-29 to 30-39 
years of age (figure 1). More than two times more wo-
men than men received oral antidiabetic agents (1 621 
men and 3 434 women), while almost four times more 
women than men received migraine agents (5 366 men 
and 20 692 women). Women received approximately 
1.5 times more antidepressant agents compared to men 
(22 458 men and 34 966 women). 
 A total of 213 persons treated with oral antidiabetic 
agents also received migraine agents in 2006 (table 1). 
Of these, 160 persons did not use antidepressant agents, 
while 53 persons used antidepressant agents. Analy-
sing only the persons not using antidepressant agents 
in both age-groups, we found that persons using oral 
antidiabetic agents had an overall increased prevalence 
of receiving migraine agents compared to persons not 
using oral antidiabetic agents (OR= 1.48). For those 
who also used antidepressant agents the similar pre-
valence estimate was slightly lower (OR= 1.37). For 
persons aged 20-29 years the corresponding preva-
lence estimate was actually higher for those using 
antidepressant agents compared to those who did not, 
but the numbers in this age group were small resulting 
in wide confidence intervals. 
 We found no major differences in prevalence rates 
between men and women (data not shown). Further, 
the sensitivity analysis excluding a total of 686 men 
and 2898 woman using metformin in monotherapy did 
not notably change the effect estimates (data not 
shown). 
 
 
DISCUSSION 
 
The well-known associations between depression and 
diabetes (2,3) and between depression and migraine 
(11) were hypothesised to explain the previous finding 
of an increased use of migraine agents among persons 
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Figure 1.  Prevalence of prescriptions according to age and sex for antidiabetic, migraine and antidepressant 
agents in the total Norwegian population in 2006. 

 
 
 

Table 1.  Use of migraine agents according to the use of oral anti-diabetic and antidepressant agents in the total Norwegian popu-
lation in 2006. 
 
  No use of antidepressant agents, n=1 197 929 Use of antidepressant agents, n=57 424 

Age  

Oral anti-
diabetic 
agents, n 

Number of persons 
receiving oral anti-
diabetic agents who 

also receive migraine 
agents, n (%) OR* 

Oral anti-
diabetic 
agents, n 

Number of persons 
receiving oral anti-
diabetic agents who 

also receive migraine 
agents, n (%) OR** 

20-29 Yes     1 128        34 (3.0) 1.39 (0.94, 1.95)      106       9 (8.4) 1.76 (0.89, 3.51) 
No 540 685   8 111 (1.5) 20 900   883 (4.2) 

30-39 Yes     3 294      126 (3.8) 1.51 (1.26, 1.81)      527     44 (8.3) 1.30 (0.95, 1.79) 
No 652 822 14 667 (2.2) 35 891 2 184 (6.1) 

Total Yes     4 422      160 1.48 (1.26, 1.74) ***      633      53 1.37 (1.03, 1.82) *** 
No 1 193 507 22 778 56 791 3 067 

*OR of receiving migraine agents when using oral antidiabetic agents but no antidepressant agents, adjusted for sex. 
**OR of receiving migraine agents when using oral antidiabetic and antidepressant agents, adjusted for sex.  
***adjusted for sex and age group as a categorical variable. 

 
 
 
using oral antidiabetic agents aged 20-39 years in a 
study covering the complete Norwegian population 
(13). The findings from the current study using the 
same study population and including data on the use of 
antidepressant agents showed that this hypothesis is 
not likely true. In age-group 20-39 years we found an 
increased use of migraine agents for patients using oral 
antidiabetic agents, both among those who used anti-
depressant agents and among those who did not. 
 Data on prescriptions is in this study used as a 
proxy for the prevalence of medically treated diabetes, 
migraine and depression in persons aged 20-39 years 
in the Norwegian population in 2006, and we interpret 

the prevalence estimates as a measure of co-morbidity 
between the diseases. The validity of these measure-
ments has been extensively discussed in two previous 
studies (13,14). In brief, it is clear that many persons 
with diabetes, migraine or depression do not use medi-
cation from the ATC-groups included in this study. 
They will therefore be misclassified, underestimating 
the number of persons with the diseases. For example, 
the Norwegian Diabetes Association estimates that 
about 70% of patients with type 2 diabetes use anti-
diabetic agents (18). Nevertheless, our overall estimates 
for the prevalence of diabetes, migraine and depression 
in the total population are all comparable to well 
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recognised studies on the prevalence of the diseases in 
Norway. For example, we found that 2.7% of the popu-
lation aged 20 years and above used oral antidiabetic 
agents (14), while The Nord-Trøndelag Health (HUNT) 
2 Survey undertaken in 1995-1997 reported the preva-
lence of type 2 diabetes in the corresponding age group 
to 2.6% (19). In addition, some of the medications 
included in this study for the treatment of migraine and 
depression have other indications. For instance, suma-
triptan and ergotamine are also indicated in treatment 
of cluster headache, while some antidepressant agents 
also are indicated in treatment of chronic neuropathic 
pain, anxiety disorders, PTSD and bulimia. This redu-
ces the specificity of the classification somewhat. 
 Our previous study showed an overall reduced 
prevalence of migraine in persons with diabetes (13). 
This “preventive” effect of diabetes on migraine was 
however only present among persons aged 50 years 
and above, while persons aged 40-49 years had the 
same prevalence of migraine as the non-diabetic popu-
lation. The finding of an increased prevalence of mig-
raine among persons less than 40 years indicates the 
presence of a strong age-related factor. The increased 
prevalence of co-morbid depression for persons with 
diabetes or migraine could obviously not explain this 
finding. 
 Other factors associated with an increased risk of 
diabetes in need of oral antidiabetic treatment, particu-
larly among young persons, are overweight and obesity. 
Studies investigating whether overweight and obesity 
are associated with increased prevalence of migraine 
have, however, given conflicting results. A recent 
cross-sectional study found that obese have an increa-
sed prevalence of migraine in age group 20-55 years, 
(20), while a study from 2006 concluded that obesity 
and migraine did not occur as co-morbid conditions 
(21). Nevertheless, this study showed that attack fre-

quency and severity of the migraine increased with 
increasing BMI. One study has investigated the effect 
of depression and anxiety on the relationship between 
obesity and migraine in a cross-sectional design, inclu-
ding data from over 700 migraineurs on BMI and psy-
chiatric morbidity (22). They found that the prevalence 
of depression was highest among obese persons with 
migraine (52%), and lowest in the normal weight 
group (40%), and that obese persons with co-morbid 
depression were over 4 times more likely to have a 
higher headache frequency compared to normal weight 
migraineurs without depression. 
 The present study and our previous study on the 
association between diabetes and migraine were both 
cross-sectional, precluding a discussion on any direc-
tion on a possible causal association between the two 
diseases. Further, except for the use of antidepressant 
agents as a proxy for depression, we were not able to 
adjust our estimates for other possible confounding 
factors including socioeconomic status and life-style 
factors. Whether obesity is associated with an increa-
sed risk of migraine, or only related to migraine disabi-
lity, this factor may have confounded our finding of an 
increased prevalence of migraine in young persons 
using oral antidiabetic agents. However, if our finding 
of an increased prevalence of migraine in young per-
sons treated with oral antidiabetic agents irrespective 
of co-morbid depression is a result of a bias introduced 
by not being able to adjust the estimates for BMI, the 
use of antidepressant agents must be associated with 
BMI in young persons using oral antidiabetica. We 
find this less likely. 
 In conclusion, the findings in the present study give 
no support for the hypothesis that the increased preva-
lence of migraine in young persons treated with oral 
antidiabetic agents partly could be explained by co-
morbid depression. 
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