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Abstract  Background/Aims: Early work suggests that migraine may be triggered by a diet-induced reactive 
hypoglycemia. The aim here is to report on the efficacy of dietary therapy in the management and treatment of headache 
symptoms in a chronic migraine (without aura) patient. Methods: A 51-year-old man previously diagnosed with chronic 
migraine (without aura) presented for treatment. The patient, upon request by his treating medical practitioner, had 
maintained a comprehensive headache diary, which included details of headache frequency and severity, time of headache 
onset, and headache-related medication usage for a period of six months. Several interviews were conducted to determine 
medical and complimentary health treatment history prior to the introduction of dietary therapy. As part of the dietary 
regimen the patient was required to: (1) completely eliminate alcohol, monosodium glutamate, artificial sweeteners, sugar, 
and food containing sucrose natural or otherwise from the diet; (2) modify the consumption of fruit, dairy, and fat; (3) eat at 
least six small meals per day; (4) ensure the interval between meals did not exceed 3 hours; (5) consume complex 
carbohydrate and a small glass of water at every meal and upon waking in the middle of the night; and (6) avoid all 
medication deemed to be unsuitable for hypoglycemic patients. The patient was also required to maintain his headache diary 
at all times. The results showed that the implementation of the dietary regimen successfully reduced the need for 
headache-related pain medication by at least 70% when compared to pre-treatment levels. Alternatively, subsequent 
deviation from the prescribed dietary regimen immediately resulted in a 2.5 fold increase in headache related pain medication 
usage. Conclusions: Dietary therapy may be effective in reducing headache frequency and should be explored when deciding 
on the best treatment and management strategy for migraine patients. 
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1. Introduction 
In the last decade the recommended treatment for 

migraine has become largely pharmacological. It is now 
common for migraine patients to be advised to undertake 
some prophylactic treatment involving the continuous use of 
drugs like fluoxetine, a selective-serotonin re-uptake 
inhibitor or propranolol, a known β−Blocker. Moreover, the 
discovery of selective 5-hydroxytryptophan agonists, or 
triptans, has provided many migraine sufferers relief from 
the severely debilitating headache symptoms, which often 
result in the individual being unable to carry out even the 
most basic of functions during an attack. [1] 

However, while drugs are often prescribed for the 
prevention or management of migraine these drugs are not 
only very expensive but also unsuccessful in preventing a  
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recurrence of symptoms in all migraine sufferers. Early 
suggestions that migraine may be triggered by food allergies 
[2] or a reactive hypoglycemia [3] possibly due to 
hyperinsulinism [4], which can be managed without 
medication by the patient, have received little attention in the 
headache literature. The aim of this paper is to promote 
awareness of the potential contribution of diet to the 
development of headache symptoms in a chronic migraine 
(without aura) sufferer.  

2. Case Study 
Background 

Mr. H was 51 years 4 months when he first presented for 
treatment. Enquiries into his medical history revealed that 
apart from being diagnosed with migraine (without aura) at 
age 12, there was little evidence of any major illness during 
his lifetime. Blood cholesterol, fasting glucose and liver 
function tests were reportedly normal. However, blood 
pressure at his last medical assessment was slightly elevated. 
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Strenuous physical exercise was engaged in on a daily basis 
and a typical morning exercise routine would consist of a 
5Km run followed by a 1Km swim and then later that 
evening a 40Km bicycle ride. However, the patient’s 
physical presentation seemed at odds with the level of 
exercise being reported. Mr. H had an obvious “pot belly” 
and the excess weight seemed to be concentrated in the 
central midriff area.  

Enquires relating to the patient’s psychological health 
determined that within the last five years Mr. H had been 
diagnosed with a clinical depression, suffered from anxiety, 
and had experienced a panic attack on at least two occasions. 
However, Mr. H had refused the offer of anti-depressant 
medication by his treating medical practitioner. The patient 
also reported a history of poor anger management. He 
claimed to experience feelings of restlessness on a daily 
basis, more noticeably in the early evening, which made it 
difficult for him to relax. Mr. H developed tinnitus at the age 
of 38, and other conditions such as vertigo and poor eyesight 
were also reported during the interview.  
Migraine history  

Mr. H claimed he had his first migraine (without aura) 
attack at the age of 12 and other single migraine attacks 
occurred at the ages of 17 and 20, respectively. From the age 
of 20 the number of migraine attacks seemed to steadily 
increase and Mr. H claimed he noted a three-fold increase in 
headache frequency and some increase in migraine severity 
in the 12 months prior to our interview, at age 50. Mr. H 
could not offer any reason(s) as to why his headaches had 
suddenly became more frequent and severe. He reports 
having no alcohol at all after the age of 25. Similarly, the 
patient stopped smoking cigarettes at about the same time 
and has remained alcohol and smoke free for the last 26 years. 
A summary of migraine frequency is provided in Table 1. 

Table 1.  Migraine frequency since migraine onset at age 12 

 
Age 

 
Migraine frequency 

 
20 – 25 Once every 3 months 
25 – 30 Once every 2 months 
30 – 35 Once every month 
35 – 45 1-2 times per month 
45 – 48 Once a week 
48 - 50 1-2 times per week 
50 - 51 2-3 times per week 

Table 1. Kokavec 

The pain during a migraine attack seemed to almost 
always be localized to the right side of his head. However, on 
at least one occasion the pain was focused on the left side and 
on this occasion the pain of headache was so severe Mr. H 
lapsed into a coma and required emergency hospitalization 
for 3.5 days. Assessment of disability using the Migraine 
Disability Assessment (MIDAS) test [5] produced a score of 

24, which suggested Mr. H had a “severe disability”. The 
patient said that in the last 3 months he had experienced head 
pain on at least 30 days, he often woke up with a headache 
that would eventually pass, and on average the pain of 
headache on a scale of 0-10 (0 = no pain, 10 = unbearable 
pain) was about a 3-4. However, Mr. H admitted that the pain 
had been more severe prior to being hospitalized and he was 
very fearful that it could happen again so he made sure he 
took his migraine medication before the pain had an 
opportunity to become too intense. 

Prior to Mr. H presenting for treatment he had kept a 
headache diary that included data with respect to the type of 
medication used for pain associated with headache. A 
sample of the diary for the 6-months prior to Mr. H 
presenting for treatment is presented in Table 2. 

Over the last 20 years Mr. H reports trying a range of 
migraine treatments but states that in his opinion none of 
these have been effective in preventing the development of 
headache. He claims he tried ear candles on two separate 
occasions. On the first occasion he used the ear candle for 
thirty minutes each side and the headache disappeared 
completely. However, repeated use of this method resulted in 
no further headache relief. Mr. H commenced oxygen 
treatment two years prior but said this method was unreliable 
when the migraine pain is severe. Similarly, acupuncture and 
physiotherapy seemed to provide little benefit in the 
prevention of headache symptoms. Indeed, Mr. H reports 
that physiotherapy served to increase the frequency of 
headache immediately following treatment. A naturopath 
had earlier suggested taking glucosamine, but a significant 
worsening of headache frequency was noted so this 
treatment was immediately discontinued. Mr. H regularly 
took magnesium and calcium supplements with no beneficial 
or adverse affects being noted.  

Medications used in the past include ibuprofen, 
paracetamol, and aspirin. However, Mr. H claims that none 
of these drugs seemed to provide relief during a severe 
migraine attack. Approximately 12 months prior to interview 
Mr. H was prescribed sumatriptan succinate (ImigranTM) in 
tablet form (100mg) and nasal spray (20mg) and he felt that 
this medication seemed to be highly effective in relieving the 
pain of migraine on most (but not all) occasions. When Mr. 
H was asked to elaborate on this comment he stated that the 
nasal spray was only effective when the headache was mild 
and when the pain was severe (which it had been several 
times in the six months prior), both type of medications only 
seem to dull the pain with the headache often still being 
present several days later. 

When asked about food allergies Mr. H claimed there was 
no food he particularly disliked apart from chicken, but he 
had noticed that consuming peanuts and bananas would often 
promote the development of headache symptoms. His doctor 
had also advised that eating foods containing monosodium 
glutamate could cause a migraine to develop [6] and Mr. H 
agreed that this was true in his particular case. 
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Table 2.  Medication diary for the 6 months prior to dietary intervention 

 
Date 

 
Medication Pain 

Rating Patient Comments 

6th May 1 x ImigranTM tablet (100mg)   
7th May 1 x ImigranTM tablet (100mg)   
17th May 1 x ImigranTM tablet (100mg)   

22nd May 
ImigranTM nasal spray (20mg) 
1 x ImigranTM tablet (100mg) 

9 Nasal spray – nil effect 

23rd May 2 x ibuprofen (400mg)   

24th May 

2 x ibuprofen (400mg) 
1 x ImigranTM tablet (100mg) 

metoclopramide (Maxalon™) tablet 
(10mg) 

 Nausea excessive 

7th Jun ImigranTM nasal spray (20mg) 6  
8th Jun 1 x ImigranTM tablet (100mg)   
9th Jun 1 x ImigranTM tablet (100mg)   

14th Jun 
2 x ibuprofen (400mg) 

1 x ImigranTM tablet (100mg) 
5  

17th Jun ImigranTM nasal spray (20mg) 5  

22nd Jun 
ImigranTM nasal spray (20mg) 
1 x ImigranTM tablet (100mg) 

8 Nasal spray did not work. 

25th Jun 
ImigranTM nasal spray (20mg) 
1 x ImigranTM tablet (100mg) 

1-4 
Lasted 3.5 days. 

Medication at times ineffective 
3rd Jul 1 x ImigranTM tablet (100mg) 2-5  

9th Jul 
ImigranTM nasal spray (20mg) 
1 x ImigranTM tablet (100mg) 

3-5 Medication at times ineffective. 

18th Jul 
1 x ImigranTM tablet (100mg) 
1 x ImigranTM tablet (100mg) 

3-5 
Migraine persisted all day. 
Re-medication required. 

19th Jul 1 x ImigranTM tablet (100mg) 9.5 Hospitalized for 2 days. 
26 Jul 1 x ImigranTM tablet (100mg) 2  
30 Jul 1 x ImigranTM tablet (50mg) 2  

3rd Aug 1 x ImigranTM tablet (50mg) 1  
5th Aug 1 x ImigranTM tablet (100mg) 1  
6th Aug 1 x ImigranTM tablet (50mg) 2  

10th Aug 
1 x ImigranTM tablet (50mg) 
1 x ImigranTM tablet (50mg) 

2-4  

12th Aug 1 x ImigranTM tablet (50mg) 2  
15th Aug 1 x ImigranTM tablet (50mg) 2  
16th Aug 1 x ImigranTM tablet (50mg) 2  
22nd Aug 1 x ImigranTM tablet (50mg) 2  

23rd Aug 
1 x ImigranTM tablet (50mg) 
1 x ImigranTM tablet (50mg) 

2 Migraine persisted 

24th Aug 1 x ImigranTM tablet (50mg) 2  
31st Aug 1 x ImigranTM tablet (50mg) 2  

1st Sep 
1 x ImigranTM tablet (50mg) 
1 x ImigranTM tablet (50mg) 

2 Migraine persisted 

4th Sep 
1 x ImigranTM tablet (100mg) 

2 x ibuprofen (400mg) 
4  

23rd Sep 
1 x ImigranTM tablet (50mg) 
1 x ImigranTM tablet (50mg) 

1-4 Persisted all day 

26th Sep 1 x ImigranTM tablet (100mg) 3  
30th Sep 1 x ImigranTM tablet (100mg) 3  

9th Oct 
1 x ImigranTM tablet (50mg) 
1 x ImigranTM tablet (50mg) 

2-3 Persisted all day 

10th Oct 1 x ImigranTM tablet (50mg) 2-3  
11th Oct ImigranTM nasal spray (20mg) 5-6  

Kokavec – Table 2 
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Assessment of the patient’s dietary behaviour revealed 
that meals in general were nutritionally balanced and serving 
portions were relatively small. However, there was quite a 
noticeable excessive consumption of caffeine in the form of 
tea containing honey and milk (between 10-12 cups per day) 
and regular daily snacks containing high levels of refined 
sugar (chocolate, ice-cream, biscuits, sweets, soft drink).  

Rationale for Dietary intervention 

A migraine attack can occur after an overnight fast and the 
majority of migraine attacks have been noted between 0600 
h and 1200 h. [7] Further research is consistent with these 
claims with more than 48% of migraine attacks reportedly 
occurring between 0400 h and 0900 h. [8] Inspection of diary 
data for this particular patient also supports these claims with 
Mr. H reporting headache symptoms prior to 0600 h in over 
60% of his diary entries. 

Roberts [4] found that a large percentage of migraineurs 
also showed evidence of being hypoglycemic and an 
overnight fast could act as a trigger in vulnerable individuals.  
[9] Indeed, it has been known for some time that fasting can 
promote the development of migraine symptoms [10], with 
later studies confirming that fasting and/or the missing of 
one or more meals is sufficient to precipitate a migraine 
attack. [11-13] 

Similar to that reported by Mr. H, individuals susceptible 
to migraine often report cravings for foods high in refined 
sugar [14] and ingestion of simple sugars in the past has been 
thought to trigger a migraine attack [3]. Dexter et al. [3] 
identified reactive hypoglycemia (i.e. serum glucose of less 
than 65 mg% or a drop of 75 mg% within 1 hour), in 76% of 
migraineurs assessed and subsequent dietary therapy aimed 
at eliminating refined sugar from the diet resulted in greater 
than 75% reduction in migraine frequency. Sucrose or 
common table sugar is the end product of the sugar refining 
process, a fairly involved process that effectively removes 
most of the natural nutrients normally found in sugar syrup 
leaving only pure carbohydrate in crystallized form. 
Therefore, eliminating sucrose from the diet in most cases 
should pose few nutritional problems as refined sugar largely 
consists of ‘empty’ calories.  

Research has shown that animals fed a sucrose diet show 
significantly higher fasting serum insulin, glucose, 
triglyceride levels and demonstrated signs of insulin 
insensitivity. [15, 16] Furthermore, insulin levels during an 
OGTT are significantly greater in rats fed sucrose and 
relatively low sucrose levels in a high fat diet can produce 
significantly higher insulin levels after a glucose load. [17] 
Therefore, if migraine is caused by a reactive hypoglycemia 
due to diet-induced hyperinsulinism as suggested [3], and a 
combination of sucrose and fat can elevate insulin [17], then 
avoiding foods containing sucrose and fat, which provide 
little for the nutritional needs of the body, may be beneficial 
in the prevention of migraine symptoms. The dietary 
regimen recommended as a migraine preventative for Mr. H 
has to a large extent been reported by others [18] but the diet 

also takes into account the additional research findings 
provided above.  

3. Dietary Regimen 
Requirement number 1: The migraine patient is asked to 

swap a diet high in refined sugar for one high in protein, 
natural sugars and carbohydrates (e.g. fruit, potatoes, rice, 
and wheat flour). The term ‘refined sugar’ applies to all food 
products containing added sucrose, glucose, fructose, and 
corn syrup. Additionally, foods high in sugar (e.g. dried or 
stewed fruit, grapes) or those containing natural sucrose (e.g. 
ripe bananas and peanuts) were also to be avoided. The use 
of honey as a sweetener was not encouraged due to this 
product also containing ‘royal jelly’, which contains sucrose.  

Requirement number 2: At least six small meals were to be 
eaten throughout the day with the interval between feeding 
never exceeding three hours. It was also suggested that 
before retiring a snack high in complex carbohydrate (e.g. 
whole meal crackers) should be placed by the bed in the 
event that the patient woke up suddenly in the middle of the 
night. Furthermore, given the recent evidence that migraine 
may be due to dehydration [19] a glass of water was to be 
consumed prior to each meal. The elimination of refined 
sugar in the diet was counterbalanced by an increase in 
natural carbohydrate. Foods such as pasta, potatoes, rice and 
wholegrain breads and cereals were recommended for 
consumption at every meal. High protein foods such as meat 
combined with a range of vegetables, in particular potato, 
was recommended for the main meal. The consumption of 
fruit due to the high sugar content was restricted to only one 
small serving per day and only after a meal. Eating fruit such 
as green apples and most berries (including strawberries), 
was encouraged. Alternatively, grapes and bananas were not 
permitted.  

Requirement number 3: Decreased dietary fat is associated 
with a decrease in headache frequency, intensity, duration, 
and medication intake [20], and “added” fat similar to that 
used in sandwiches, as topping on crackers, or melted on 
cooked vegetables was not permitted. However, the use of 
oils such as virgin olive oil when cooking food and flaxseed 
oil when preparing salads was allowed.  

Requirement number 4: Alcohol may influence energy 
metabolism [21] and possibly promote the development of a 
pseudo-diabetic condition [22, 23]. Therefore, the 
consumption of all alcoholic beverages, regardless of the 
alcohol content, was not permitted. 

Requirement number 5: Given the suggestion that a link 
may exist between migraine and hypoglycemia [4] the 
patient was advised to consult his doctor or pharmacist 
before taking any prescription or over the counter medication 
to determine whether the drug was suitable for hypoglycemic 
patients. In particular, the use of anti-inflammatory 
medication, aspirin, antibiotics, and anti-depressants (e.g. 
selective serotonin reuptake inhibitors), was to be replaced 
with something more suitable if at all possible. 
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Table 3.  Medication diary for a 6-month period after introduction of dietary regimen aimed at optimizing glucose control 

Date Medication Pain rating Comments 

15th Oct 1 x ImigranTM tablet (50mg) 2-3  

9th Nov 1 x ImigranTM tablet (100mg) 2-3 Consumed MSG 

13th Nov 1 x ImigranTM tablet (100mg) 4-5 Excessive exercise, forgot to eat 

17th Dec 1 x ImigranTM tablet (100mg) 4-5 Consumed sucrose 

17th Jan 1 x ImigranTM tablet (100mg) 2-3 Consumed sucrose 

31 Jan 
1 x ImigranTM tablet (100mg) 
1 x ImigranTM tablet (100mg) 

4-5 
Medication ineffective 

Suffering influenza 

20th Feb 1 x ImigranTM tablet (100mg) 1-3 Consumed sucrose 

6th Mar 1 x ImigranTM tablet (100mg) 1-2 Consumed sucrose 

4th Apr 1 x ImigranTM tablet (100mg) 1-2 Forgot to eat and Sleep disrupted 

Kokavec – Table 3 

Requirement number 6: Monosodium glutamate, which is 
also called ‘Additive 621’, is found in large quantities in 
hydrolyzed vegetable protein. Foods containing 
monosodium glutamate and aspartame are known migraine 
triggers [6], possibly due to the adverse effect of 
monosodium glutamate on the release of hormones such as 
serotonin [24, 25], a decrease in which has long been 
associated with the development of migraine symptoms. The 
patient was advised to check the labeling of prepared food 
and in particular frozen foods, canned and dry soups, potato 
chips and other prepared snack foods, diet foods and weight 
loss powders, cured meats, sauces, salad dressings, and 
Asian food. 
Effect of Dietary Therapy on Migraine Frequency 

Mr. H reportedly adhered to the dietary regimen to the best 
of his ability for a period of six months. After 3 months the 
MIDAS was re-administered and Mr. H achieved a score of 4, 
which was much lower and consistent with a “little or no 
disability” rating. The next 3 months resulted in Mr. H 
achieving a score of 7 on the MIDAS, which was slightly 
higher and consistent with a “mild disability”. However, he 
acknowledged that he had mistakenly consumed sucrose on 
at least three occasions and deviated slightly on at least one 
other occasion. Diary data showing medication history while 
attempting the dietary regimen, including pain rating is 
provided in Table 3. 

Mr. H developed a headache nine times while attempting 
the dietary regimen over a six month period. Each time a 
headache developed Mr. H claimed he could link it back to 
either some food that he ate and later found contained 
sucrose, monosodium glutamate, artificial sweetener; not 
eating within the three hour time period and engaging in 
strenuous exercise; not eating within the three hour time 
period and enduring emotional stress; or taking 
anti-inflammatory medication for a sport injury.  

During the six-month period that Mr. H eliminated refined 
sugar from his diet he was surprised to find that despite 
eating more food across the 24 h day he had steadily lost a 
total of 35 pounds in weight. All signs of his “pot belly” and 
weight around his central area disappeared and his blood 

pressure was assessed by his medical doctor to be normal.  
However, the dietary regimen, while initially being 

manageable, proved to be extremely difficult for the patient 
to adhere to over time. Mr. H claimed he constantly had 
sugar cravings and was finding it increasingly difficult to 
maintain the willpower required to completely eliminate 
refined sugar from his diet with the result being a negative 
effect on mood. Following the dietary regimen was also hard 
when eating out or socializing with others.  

Within a period of six-months, despite being advised that a 
deviation from the dietary regimen would likely increase 
headache frequency, Mr. H chose to re-introduce small 
amounts of refined sugar into his diet. However, foods such 
as bananas, peanuts, butter and margarine, and those 
containing monosodium glutamate or artificial sweetener 
were still avoided. Furthermore, Mr. H continued to maintain 
his six-meal schedule during the day. Unfortunately, 
re-introducing refined sugar into the diet resulted in Mr. H 
developing a headache severe enough to require medication 
on 24 occasions during the 6 months period.  

Statistical analysis utilizing a Chi-squared goodness of fit 
test showed a significant difference in medication usage 
when refined sugar was included, omitted, and re-introduced 
into the diet (χ2 (DF = 2) = 18.29, P < .05). Inspection of the 
raw data revealed that the number of times Mr. H needed to 
use medication for pain associated with headache was much 
lower when refined sugar was voluntarily omitted from his 
diet. Additionally, self-report data confirmed that even a 
reduced amount of refined sugar is sufficient to promote a 
2.5 fold increase in pain medication usage for headache in 
this patient. 

4. Discussion 
The present case study is successful in drawing attention 

to the difficulties and frustrations experienced by migraine 
sufferers when attempting to find an appropriate treatment 
for their condition. Mr. H, while trying a number of headache 
treatments, claims that only triptan medication (e.g. 
ImigranTM) by alleviating headache symptoms (most of the 
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time), has been the most effective in improving his quality of 
life. However, even this medication is not completely 
effective in treating the pain of migraine or preventing a 
migraine attack from developing.  

In the past it was suggested that the elimination of refined 
sugar could promote a reduction in migraine frequency. [3] 
Similarly, eliminating refined sugar from the diet and 
altering dietary behaviour promoted a significant reduction 
in the need for headache-related pain medication. 
Furthermore, it was possible to retrospectively link any 
headache episodes to specific aspects of non-adherence to 
the dietary regimen.  

In the past it has been suggested that migraine can be 
triggered by a reactive hypoglycemia [3], caused by 
hyperinsulinism. [4] There is usually evidence of 
hypercortisolism in hyperinsulinemic patients [26], and 
similarly cortisol is elevated in migraine sufferers. [27] 
Furthermore, Mr. H reported a history of tinnitus, poor 
eyesight, and vertigo all of which have been known to occur 
with hyperinsulinemia. [28] Moreover, a significant 
association between polymorphisms in the insulin receptor 
gene and migraine pathogenesis has been confirmed [29], 
which further suggests that a link may exist between 
migraine and pancreatic function. 

The level of serum insulin can be greatly affected by the 
type of carbohydrate in the diet [30] and comparisons with 
starch show that the consumption of sucrose can result in a 
20% increase in insulin level. [31] Furthermore, in 
carbohydrate-sensitive individuals a sucrose diet can 
promote an even higher level of insulin. [32, 33] 
Carbohydrate-sensitive individuals demonstrate increased 
insulin binding because of a failure of plasma insulin to 
down regulate the number of receptors [34], and a 
spontaneous reactive hypoglycemia can occur due to the 
enhanced insulin-mediated glucose uptake. [35]  

However, simply eliminating refined sugar from the diet 
may on its own not be an effective long-term solution for the 
prevention of migraine.  Despite the patient experiencing a 
significant reduction in migraine frequency while following 
the dietary regimen, this it appears was not sufficient to 
prevent non-adherence to the dietary regimen. Over time, 
sticking to the dietary regimen proved to be extremely 
difficult and there was a noticeable negative affect on mood 
when refined sugar was eliminated from the diet. The patient 
has a history of clinical depression, anxiety, and panic attack 
and co-morbidity with mood disturbance is a common 
finding in the migraine population. [36, 37]  

Including a small amount of refined sugar in the diet 
post-treatment resulted in a 2.5 fold increase in 
headache-related medication usage. Given that Mr. H 
reported keeping other factors constant this could suggest 
that consuming sucrose and not other factors such as eating 
behaviour, presence of hypoglycemia unrelated to refined 
sugar, or monosodium glutamate was the trigger for the 
development of headache symptoms in this patient.  

Individuals susceptible to migraine often report cravings 
for foods high in refined sugar [38], and whether this is 

because sugar has analgesic properties [39] is unknown. It is 
well accepted that a connection exists between not only the 
serotonergic system and mood disturbance but also between 
the serotonergic system and migraine itself. The level of 
transmitter that serotonergic neurons release may be altered 
with food intake and carbohydrates with a higher glycemic 
index may have a greater serotonergic effect than 
carbohydrates with a low glycemic index. [40] 
Supplementation with sucrose can produce a higher glucose 
and insulin peak [41] and increased hippocampal serotonin 
level. [42] In animals, serotonin produces hypoglycemia via 
activation of 5-HT1 and 5-HT2 receptors [40], which by 
increasing serum insulin levels significantly inhibits 
glucose-induced hyperglycemia and increases glucose- 
stimulated insulin release. [43] Of interest is that while 
sucrose can significantly increase insulin level, the insulin 
level can also affect the uptake of tryptophan by the brain 
and influence the synthesis of cerebral serotonin. [44] Thus, 
when these findings are considered together it is tempting to 
conclude that the preference for refined sugar often shown 
by migraine sufferers could to some extent is linked to 
impairment in serotonin synthesis and/or release.  

Increased incidence of severe hypoglycemia can result in 
hypoglycemic unawareness [45], and selective serotonin 
reuptake inhibitors have been shown to cause decreased 
awareness of hypoglycemia [46], possibly due to these drugs 
(e.g. fluoxetine), promoting hypophagia. [47] Food intake is 
inhibited by serotonin [48] and there is clear evidence for a 
selective and dose-dependent effect of hypothalamic 
serotonergic stimulation on carbohydrate intake. [49] Drugs 
such as fluoxetine prevent the reuptake of serotonin and the 
increased level of serotonin can subsequently affect the 
neuropeptide Y system and promote a satiety signal in 
hypothalamic regions in the brain. [50]  

5. Conclusions 
A significant reduction in migraine frequency was shown 

to occur in a chronic migraine (without aura) patient by 
introducing a dietary regimen devoid of refined sugar. The 
findings here are consistent with earlier reports claiming that 
removing refined sugar from the diet can result in a 75% 
reduction in migraine symptoms [3]. Thus, careful 
monitoring of a patient’s dietary behaviour may be important 
when prescribing ongoing medical treatment for the 
prevention and management of migraine symptoms. 
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