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 It would be beneficial to prevent the progression of episodic migraines to 

chronic migraines. However, risk factors associated with chronic 

migraine in the Western population have been studied and may not 

generalize to the Asian population due to differences in lifestyle, 

physical features, and disease prevalence. We conducted a cross-

sectional study on patients 15 years or older with migraines who first 

visited the Chulalongkorn Comprehensive Headache Center, King 

Chulalongkorn Memorial Hospital, Thailand. Patients’ data from a 

standardized patient record form created by the center was collected and 

analyzed using t-tests or chi-squared tests and multiple logistic 

regression for independent risk factors. Of 285 patients who had been 

screened, 213 were diagnosed with migraine. Seventy-eight patients 

were chronic migraine and 25 were migraine plus probable chronic 

migraine plus probable medication-overuse headaches that were 

assigned to a chronic migraine group. Episodic migraine was diagnosed 

in the remaining. The independent risk factors discovered associated 

with the chronic migraine group included dizziness comorbidity (odds 

ratio=3.55), neck pain (odds ratio=2.51), dull aching pain/pressing 

quality (odds ratio=3.44), mean pain intensity score (odds ratio=1.28), 

working/studying status (odds ratio=0.30) and unilateral pain location 

(odds ratio=0.52). Prevention of progression of episodic migraine to 

chronic migraine should address treatment of neck pain and controlling 

pain intensity. Monitoring pain location and pain quality should also be 

given prompt treatment before changes. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Chronic migraine (CM) is a debilitating neurological disease with one of the diagnostic criteria of headache 

frequency of 15 days or more per month for more than three consecutive months [1]. CM often develops 

after a period of episodic migraine (EM), with a headache frequency of less than 15 days per month [2]. It 

would be beneficial to prevent the progression to CM. A recent systematic review of migraine progression 

reported the odds ratio (OR) of key risk factors, including obesity (OR=5.53), headache day frequency 

(OR=4.3), migraine related nausea (OR=2.2), depression comorbidity (OR=1.7), asthma comorbidity 
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(OR=2.01), and non-cephalic pain (OR=1.22) [2]. The earlier age of onset was identified as a risk factor for 

chronic daily headache among adolescents [2]. However, most of the studies included in the systematic 

review were conducted in Western countries [2]. One hospital-based study was conducted in Taiwan that 

demonstrated an association between depression/anxiety and headache frequency [3]. The risk factors 

associated with CM in the Western population may not generalize to the Asian population due to 

differences in lifestyle, physical features, and disease prevalence. 

 

1.1 Study Point 

The point of this study is to explore risk factors associated with CM compared to EM in Thailand, with a 

research hypothesis that risk factors are not different in Asian populations compared to results from 

research on Western (US/European) populations. 

 

1.2 Study Methods 

This was a cross-sectional design that collected data from patients with migraine from the headache registry 

at the Chulalongkorn Comprehensive Headache Center, King Chulalongkorn Memorial Hospital, Faculty of 

Medicine, Chulalongkorn University, Thailand. Patients’ data was gathered from a patient record form 

created by the center on their first visit. The patient record form recorded socioeconomic data, history of 

headache, headache characteristics, and headache comorbidities/co-existing diseases. The inclusion criteria 

were all patients with migraine, according to the International Classification of Headache Disorders, second 

edition [4], who were 15 years or older. Exclusion criteria included people with unclassified types of 

headaches, other primary headaches, or secondary headache disorders. A CM group included CM and 

migraine plus probable CM plus probable medication-overuse headache. 

 

The study was approved by the Institutional Review Board of the Faculty of Medicine, Chulalongkorn 

University (No.101/54). 

 

1.3 Statistical Analysis 

Descriptive statistics were reported as proportion/percentage and mean with standard deviation and were 

compared using chi-square and t-tests, respectively. Variables in the multivariate logistic analysis were 

selected if the p-value < 0.10 in the univariate analysis. The dependent variable was dichotomized as either 

an EM or CM group. The sample size for multiple logistic regression was calculated using an anticipated 

medium effect size (f2) of 0.15, a statistical power level of 0.9, 13 independent variables and a significance 

level of 0.01. The sample size was 210. 

 

*EM: Episodic Migraine, CM: Chronic Migraine, f2: Effect Size for Multiple Linear Regression. Statistical 

analysis was directed utilizing SPSS 17. 

 

2. FINDINGS AND DISCUSSION 

 

2.1 Study Flow 

Of 285 patients who had been screened, 72 (25%) were excluded due to other diagnoses, such as myofascial 

pain syndrome (N 13), other primary headaches (N 13), secondary headaches (N 11) or no final diagnosis 

(N 28). Of the 213 patients recruited for analysis, 110 (52%) were diagnosed as EM, and the remaining 103 

(48%) were as a CM group, including 78 (36%) CM and 25 (12%) migraine plus probable CM plus 

probable MOH. The medication-overuse explored included: analgesics/non-steroid anti-inflammatory drugs 

(NSAIDs) (12; 48%), ergotamine (8; 32%), ergotamine plus NSAIDs (3; 12%), ergotamine plus opioids (1; 

4%) and opioids alone (1; 4%). 

https://www.teikyomedicaljournal.com/
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2.2 Baseline data 

Baseline demographic and socioeconomic data and migraine history characteristics were presented as 

follows: the mean age of 39.8 years, SD 14.4; female gender of 84%, N 178; mean history of migraine of 

5.2 years, SD 5.6; family history of migraine of 23%, N 49 without difference between EM and the CM 

group at a p-value of 0.10. Some of the other data between the EM and CM groups were identified as 

statistically significant differences using a p-value of less than 10% for inclusion in the multi-variate model 

(Table 1 and Table 2). The results of our data point to key socio-economic impacts being associated with 

the CM group. A lower proportion of patients in the CM group had a bachelor’s degree or higher or were 

currently not working or going to school compared to the EM group. These results may reflect the 

disruption to physical functioning caused by the high frequency of painful headaches. 

 

In the univariate analysis, comorbidity of dizziness was more prevalent in the CM group than in patients 

with EM have previously reported a link between migraine, not specific to EM or CM, and 

dizziness/vertigo, such as an increased risk for benign paroxysmal positional vertigo [5], [6], and being one 

of the symptoms of specific types of migraine such as migraine with brainstem aura and vestibular migraine 

[1]. To date, no study has identified dizziness as a risk factor associated with CM. 

 

Table 1. Baseline demographic and socioeconomic data and comorbidities/coexisting diseases 

Baseline data Overall (213) CM (103) EM (110) p-value 

Educational level, n (%)     

- Primary education or below 53 (25) 30 (29) 23 (21) 0.06 

- Higher primary education to below 
bachelor’s degree 

85 (40) 45 (44) 40 (36) 

- Bachelor’s degree or higher 75 (35) 28 (27) 47 (43) 

Working or studying status, n (%) 191 (90) 87 (84) 104 (94) 0.03 

Comorbidity/coexisting diseases presence*, n (%) 102 (48) 56 (54) 46 (42) 0.09 

- Allergic rhinitis 27 (13) 16 (16) 11 (10) 0.31 

- Dizziness 23 (11) 17 (17) 6 (6) 0.02 

- Hypertension 21 (10) 11 (11) 10 (9) 0.87 

- GI diseases (peptic ulcer/dyspepsia) 13 (6) 6 (6) 7 (6) 0.90 
- Thyroid diseases 11 (5) 7 (7) 4 (4) 0.43 

- Dyslipidemia 10 (5) 4 (4) 6 (6) 0.83 

- Depression/anxiety/panic disorders 9 (4) 7 (7) 2 (2) 0.14 

*Counted more than once; CM = Chronic Migraine; EM = Episodic Migraine 

 

Bilateral pain location and dull aching pain quality were demonstrated in the CM group more frequently 

than in patients with EM. The condition called “transformed migraine,” a transitional form between EM and 

CM, is more frequent in women with a past history of migraine without aura, characterized by an increase 

in headache frequency and the associated symptoms of migraine headache becoming less severe and 

frequent. This is affirmed by [7]. A transformed migraine has fewer than 15 full-blown migraine days per 

month with most of the attacks resembling tension-type headaches. This is also affirmed by [7]. Unilateral 

pain location and throbbing pain quality, characteristic of EM without aura, might transition to bilateral pain 

and pressing/tightness quality, which are characteristics of tension-type headaches in CM. These symptoms 

were supported by the results of this study. Pain location in the neck was reported in the CM group more 

frequently than in EM patients. Have reported the neck disability index as a risk factor associated with CM 

[8]. The neck disability index was designed to assess disability due to neck pain. It consisted of 10 items 

measuring the influence of neck pain on daily activities. Also reported that individuals with CM were more 

likely to have neck pain than individuals with EM [8]. Proposed a mechanism for neck pain that might be 
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explained by the convergent afferent inputs of C1 and C2 into the trigeminocervical complex and repetitive 

stimulation of the trigeminocervical complex leading to trigeminal sensitization and deficient central 

modulation of pain [8]. 

 

We will not be able to compare to previous results, since there are no studies that focus on pain location at 

the forehead and vertex among people with CM. The mean pain intensity score, NRS, was more intense in 

the CM group, but the mean pain duration per attack was shorter in the CM group than in the patients with 

also reported that pain intensity scores were higher in CM compared to EM [8]. 

 

In the multivariate analysis (Table 3), six factors were found to be significantly related to the CM group. 

Two variables were associated with a decrease in the odds of the CM group, including working/studying 

(OR=0.30) and unilateral pain (OR=0.52). In contrast, having a pain location in the neck, a dull aching 

pain/pressing quality and dizziness were 2.51, 3.44 and 3.55 times, respectively, more likely to be 

diagnosed with the CM group. Increasing mean pain intensity score was associated with a 1.28 increase in 

the odds of the CM group. However, there has been no study on the aforementioned factors with adjustment 

in baseline characteristics. 

 

Table 2. Baseline migraine history and characteristics 

Baseline data Overall (213) CM (103) EM (110) p-value 

Pain location*, n (%)     

- Temporal 176 (83) 86 (83) 90 (82) 0.89 

- Neck 145 (68) 82 (80) 63 (57) 0.001 

- Eye 144 (68) 73 (71) 71 (65) 0.40 

- Forehead 84 (39) 50 (49) 34 (31) 0.01 

- Vertex 54 (25) 34 (33) 20 (18) 0.02 

Bilateral pain location, n (%) 118 (55) 68 (66) 50 (46) 0.004 

Unilateral pain location, n (%) 115 (54) 48 (47) 67 (61) 0.05 

Pain quality*, n (%)     

- Throbbing 135 (63) 62 (60) 73 (66) 0.43 

- Dull aching pain/pressing 103 (48) 65 (63) 38 (35) 0.001 
- Stabbing 81 (38) 46 (45) 35 (32) 0.07 

Mean pain duration/attack, hours (SD) 6.7 (9.8) 5.5 (5.2) 7.8 (12.6) 0.07 

Mean pain intensity score NRS (SD) 6.5 (1.5) 6.7 (1.5) 6.2 (1.5) 0.02 

Associated symptoms*, n (%) 180 (85) 89 (86) 91 (83) 0.58 

- Nausea 143 (67) 64 (62) 79 (72) 0.18 

- Photophobia and/or phonophobia 122 (57) 65 (63) 57 (52) 0.15 

Headache severity, n (%)     

- Moderate 134 (63) 69 (67) 65 (59) 0.29 

- Severe 19 (9) 9 (9) 10 (9) 1.00 

*Counted more than once; CM = chronic migraine; EM = episodic migraine 

 

Table 3. Independent risk factors associated with CM group 

Variables Adjusted OR 95% CI) P-value 

Working/studying status 0.30 0.105-0.872 0.03 

Dizziness comorbidity 3.55 1.191-10.577 0.02 

Pain location in the neck 2.51 1.291-4.867 0.007 

Unilateral pain location 0.52 0.282-0.959 0.04 

Dull aching pain/pressing quality 3.44 1.858-6.382 0.001 

Mean pain intensity score (NRS) 1.28 1.037-1.570 0.02 

CI = confidence interval; NRS = numerical rating scale; OR = odds ratio 

https://www.teikyomedicaljournal.com/
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This study discovered independent risk factors associated with the CM group that included 

working/studying status, dizziness comorbidity, pain location in the neck, unilateral pain location, dull 

aching pain/pressing quality and mean pain intensity score. Working/studying status might be an effect, 

rather than a cause of CM. While we found a 3-fold increase in dizziness comorbidity among CM, further 

study is needed to verify this important association. The pain location in the neck and the mean pain 

intensity score, independent risk factors associated with CM, should be properly treated and monitored to 

control neck pain and reduce pain intensity to prevent progression to CM. Persistent unilateral pain location 

as well as non-dull aching pain quality were favorable risk factors associated with the CM group. Before the 

pain location changes from unilateral to bilateral location or the pain quality changes to dull aching 

pain/pressing quality in patients with EM, strategies to control migraine attacks should be promptly initiated 

to prevent migraine progression. 

 

This study did not reveal risk factors for EM progression to CM that were previously reported by on age of 

onset of migraine [9] on migraine associated nausea [10] by on depression [11] and by on asthma 

comorbidity [12]. 

 

2.3 Constraint 

The primary limitation of the study is the single site cross-sectional design, which minimizes the ability to 

tell the direction of the association with respect to any causation, which can inform preventive measures. A 

longitudinal study of people with EM would be necessary to determine factors that appear before the 

transition from EM to CM. 

 

3. Conclusion 

Prevention of EM progression to CM, including adequate treatment of neck pain and optimal treatment of 

acute attacks to control pain intensity, should be delivered. Monitoring pain location and pain quality should 

be performed with prompt and effective treatment before changes. To confirm the risk factors of CM should 

be studied in a prospective design manner. 
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