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Abstract
Background—Despite being a highly prevalent disorder and substantial cause of disability,
migraine is understudied in Africa. Moreover, no previous study has investigated the effects of
stress and unipolar psychiatric comorbidities on migraine in a sub-Saharan African cohort.

Objective—To evaluate the prevalence of migraine and its association with stress and unipolar
psychiatric comorbidities among a cohort of African adults.

Methods—This was a cross-sectional epidemiologic study evaluating 2,151 employed adults in
sub-Saharan Africa. A standardized questionnaire was used to identify socio-demographic,
headache, and lifestyle characteristics of participants. Migraine classification was based on the
International Classification of Headache Disorders (ICHD)-2 diagnostic criteria. Depressive,
anxiety and stress symptoms were ascertained with the Patient Health Questionnaire (PHQ-9) and
the Depression Anxiety Stress Scale (DASS-21) respectively. Multivariable logistic regression
models were used to estimate adjusted odds ratio (OR) and 95% confidence intervals (CI).

Results—A total of 9.8% (n=212) of study participants fulfilled criteria for migraine (9.8%;
95%CI: 8.6, 11.1) with a higher frequency among women (14.3%; 95%CI: 11.9, 16.6) than men
(6.9%; 95%CI: 5.5, 8.3). Similar to predominantly Caucasian migraine cohorts, sub-Saharan
African migraineurs were more likely to be younger, have a lower education and more likely to
report a poor health status than non-migraineurs. However, in contrast to historical reports in
predominantly Caucasian migraine cohorts, sub-Saharan African migraineurs were less likely to
report smoking than non-migraineurs. Participants with moderately severe depressive symptoms
had over a 3-fold increased odds of migraine (OR=3.36; 95% CI 1.30,8.70), compared with those
classified as having minimal or no depressive symptoms; and the odds of migraine increased with
increasing severity of depressive symptoms (p-trend <0.001). Similarly those with mild, moderate
and severe anxiety symptoms had increased odds of migraine (OR=2.28; 95%CI 1.24, 4.21;
OR=1.77; 95%CI 0.93, 3.35, and OR=5.39; 95%CI 2.19, 13.24, respectively). Finally, those with
severe stress had a 3.57-fold increased odds of migraine (OR=3.57; 95%CI 1.35, 9.46).
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Conclusion—Although historically it has been reported that migraine prevalence is greater in
Caucasians than African Americans, our study demonstrates a high migraine prevalence among
urban dwelling Ethiopian adults (9.9%) that is comparable to what is typically reported in
predominantly Caucasian cohorts. Further, among employed sub-Saharan African adults, and
similar to predominantly Caucasian populations, migraine is strongly associated with stress and
unipolar psychiatric symptoms. The high burden of migraine and its association with stress and
unipolar psychiatric symptoms in our study of well-educated and urban dwelling African adults
has important clinical and public health implications pending confirmation in other African
populations.
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Introduction
Migraine is a neurological disorder marked by episodic attacks of disabling headaches1.
These attacks are often characterized by episodes of unilateral, severe throbbing, pulsatile
headache associated with nausea, vomiting, photophobia, phonophobia, and aversion to
physical activity1, 2. Globally, migraine is a major cause of disability 3. Although there is a
strong body of research on migraine and its impact on lost productivity costs in high income
countries, the epidemiology of migraine in sub-Saharan Africa is not well documented 4, 5.
In the past two decades, very few studies have evaluated the burden of migraine in sub-
Saharan Africa 6-10 using the International Classification of Headache Disorder (ICHD)
criteria11. The results have been inconsistent. For instance Dent et al 7 in Tanzania reported
an overall 5% prevalence of migraine among rural residents. However, Adoukonou and
colleagues 12 in their study among college students found an 11.3% prevalence of migraine.
Similarly, Ofovwe et al 13 reported a 13.5% prevalence of migraine among secondary school
students 13 To date, there are only two published studies documenting the prevalence of
migraine among adults in Ethiopia using the ICHD criteria. The first, conducted in the early
1990s in rural Ethiopia, reported a 1 year period prevalence of 3% 9. The second study was
conducted in 2007 among textile mill workers in Addis Ababa, and reported a one-year
period prevalence of 6.2%. 10

There is a substantial and growing body of epidemiologic data demonstrating the
cooccurrence of stress and unipolar psychiatric disorders with migraine14, 1516. Little is
known, however, about the association and impact of stress and unipolar psychiatric
symptoms among migraineurs in sub-Saharan African populations. Given the high
prevalence of migraine and psychiatric disorders, it is important to evaluate their co-
occurrence as the presence of one may impact the treatment and prognosis of the other.

Studies have shown that migraine headache is a common cause of absenteeism and reduced
on-the-job productivity17. However, most of the previously published African studies
evaluated community residents, hospital patients or college students6-9. Given the scarcity of
epidemiologic studies evaluating the magnitude and impact of migraine among the African
workforce, we conducted this study to estimate the prevalence of migraine and its
association with co-occurring stress and unipolar psychiatric symptoms in relation to
migraine among an occupational cohort of Ethiopian adults.
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Materials and Methods
Study Design and Population

This study was conducted in Addis Ababa, Ethiopia between December 2009 and January
2010.18, 19. Participants were employees of the Commercial Bank of Ethiopia and teachers
from public schools in Addis Ababa. Workplaces were selected based on their high stability
of workforce and willingness to participate in the study. Multistage sampling by means of
probability proportional to size (PPS) procedures were used to select participants20. This
approach was performed for both institutions, and all individuals at selected locations were
invited to participate. Approximately 93% of individuals who were invited to participate in
the study elected to do so.

The primary objective of the parent study was to evaluate the prevalence and risk factors
associated with non-communicable diseases among employed Ethiopian adults and was
designed in accordance with the WHO's Stepwise (STEPs) approach for non-communicable
disease (NCD) surveillance21. The approach had three levels: (1) questionnaire to gather
demographic and behavioral information, (2) simple anthropometric measurements, and (3)
biochemical tests. Each participant was interviewed face-to-face by a trained interviewer
using the WHO STEPs structured questionnaire. The STEPs questionnaire was
supplemented with additional questions to reflect the context of Ethiopia. The questionnaire
ascertained demographic information including age, sex, and education level. Questions
were also included regarding behavioral risk factors such as tobacco, alcohol, and khat
consumption. Khat is an evergreen plant with amphetamine-like effects commonly used as a
mild stimulant for social recreation and to improve work performance in Ethiopia22, 23. The
modified questionnaire was originally written in English, translated into Amharic, and back
to English by experts, and was tested prior to use. Prior to the start of the study, research
interviewers and experienced research nurses were trained for five days on the contents of
the questionnaire, ethical conduct of human subjects research, and data collection
techniques. All study participants provided informed consent and all research protocols were
approved by the Institutional Review Boards of Addis Continental Institute of Public Health,
Addis Ababa, Ethiopia and the Human Subjects Division at the University of Washington,
USA.

Migraine Classification
A previously validated questionnaire with a high degree of reliability and validity developed
by Henry et al was used in the survey24. Participants were queried if they suffered four to
five headache attacks during their life time. Affirmative responses were followed with
questions to ascertain headache frequency and differentiate if participants experienced
episodic or daily headaches. Headache classification was subsequently based on the
International Classification of Headache Disorders (ICHD)-2 criteria.25 Migraine was
defined by at least five lifetime headache attacks lasting 4–72 hours, with at least two of the
qualifying pain characteristics (unilateral location, pulsating quality, moderate or severe pain
intensity), at least one of the associated symptoms (nausea and/or vomiting, or photo and
phonophobia). Aggravation by routine physical exertion was not included.

Stress and Unipolar Psychiatric Symptom Classification
The Patient Health Questionaire-9 (PHQ-9)—All participants were evaluated for
major depression symptoms using the PHQ-9. The PHQ-9 queries participants about the
frequency of nine depressive symptoms experienced. The questions are based on the 9
Diagnostic and Statistical Manual of Mental Disorders (DSM) IV criteria for major
depressive disorder criteria. Scores for each question range from 0 (“not at all”) to 3 (“nearly
every day”). The PHQ-9 total score is the sum of scores for the nine items for each
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participant, and ranges from 0-27. A score of ≥ 10 on the PHQ-9 is associated with 88 %
sensitivity and 88% specificity in diagnosing “major depressive disorder” using the DSM-IV
criteria 26. Therefore, we defined major depression as a score ≥10 on PHQ-9 in participants.
Additionally, we categorized participants as exhibiting minimal (PHQ-9 score 0-4), mild
(PHQ-9 score 5-9), moderate (PHQ-9 score 10-14), and moderately severe/severe (PHQ-9
score ≥15) depressive symptoms26. Multiple studies have demonstrated that the PHQ-9 can
be used in African populations as a valid and useful instrument in screening depression27-29.

Depression Anxiety Stress Scales (DASS-21)—Depressive, anxiety and stress
symptoms were also assessed using the DASS-21 instrument30, 31. The DASS-21 is a 21-
item instrument designed to measure the 3 negative affective states of depression, anxiety,
and stress. The depression scale assessed dysphoria, hopelessness, devaluation of life, self-
deprecation, lack of interest or involvement, anhedonia, and inertia. Although the PHQ-9
focuses more on the cognitive and somatic symptoms of depression, the DASS depression
scale puts similar weight on the three cognitive, somatic and emotion domains of depression
and includes an item on interpersonal symptoms32. The anxiety scale assessed autonomic
arousal, situational anxiety, and subjective experience of anxious affect. The stress scale
assessed difficulty relaxing, nervous arousal, and being easily upset or agitated, irritable, or
over-reactive and impatience30, 31. Using previously suggested cutoff scores30, 31,
participants were categorized as exhibiting normal (DASS score <9), mild (DASS score
10-13), moderate (DASS score 14-20), and severe (DASS score ≥21) depressive symptoms.
Participants were categorized as exhibiting normal (DASS score <7), mild (DASS score
8-9), moderate (DASS score 10-14), and severe (DASS score ≥15) anxiety symptoms. The
corresponding cutoff score for symptoms of stress were as follows: normal (DASS score
<14), mild (DASS score 15-18), moderate (DASS score 19-25), and severe (DASS score
≥26). Since investigators have reported the importance of using factor structure (construct
validity) when a screening instrument is applied in new context or cultural background 33,
we used Exploratory Factor Analysis (EFA) to assess the construct validity of DASS21 as
used in the present study population. The results of our EFA showed the unidimensional
nature of the depression, anxiety and stress symptom questions. The item loadings ranged
from 0.54 to 0.67 for depression, 0.54 to 0.68 for stress, and 0.34 to 0.64 for anxiety 33.
These values are regarded as being compatible with an instrument having good construct
validity.

Covariates—Alcohol consumption was classified into low (< 1 alcoholic beverage a
week), moderate (1–21 alcoholic beverages a week), and high to excessive consumption (>
21 alcoholic beverages a week) according to the World Health Organization (WHO)
classification 34. Other variables were categorized as follows: age (years), sex, education (≤
high school, technical school, ≥ bachelors), smoking history (never, former, current), and
current khat consumption (yes, no) 22, 2322, 23. Body Mass Index (BMI) was calculated as
weight (kg)/height squared (m2). Different thresholds of BMI were set according to the
World Health Organization (WHO) protocol (underweight: <18.5 kg/m2; normal: 18.5–24.9
kg/m2; overweight: 25.0–29.9 kg/ m2; and obese ≥30 kg/m2) 35. Participants were also
asked the following question about their self-reported health status: “Would you say your
health in general is excellent, very good, good, fair, or poor?” Self-reported health status
was analyzed as a dichotomous variable (excellent, very good, or good versus fair or poor)

Data Analysis—We first examined frequency distributions of socio-demographic and
behavioral characteristics of study participants. Prevalence estimates of migraine across
socio-demographic groups, as well as age and sex-specific migraine prevalence estimates
were reported. Using previously described methods, 95% confidence intervals (95% CI) for
prevalence estimates were determined 36. We used multivariable logistic regression
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procedures to estimate odds ratios (OR) and 95% CI for the associations between migraine
and socio-demographic factors. Forward logistic regression modeling procedures combined
with the change-in-estimate approach were used to select the final models reported in this
research 37. Variables of a priori interest (e.g., age and sex) were forced into final models.
We also used unadjusted and multivariable-adjusted logistic regression models to ORs and
95% CIs of the association between migraine and psychiatric symptoms. Separate models
were fitted for depression, anxiety and stress. In multivariable models, we adjusted for age,
sex, occupation, and body mass index (BMI). These confounding variables were considered
a priori on the basis of their relationship with both migraine and psychiatric disorders38.
Additional adjustment for the other covariates listed in Table 1 did not substantially change
the effect estimates. In multivariate analysis, to test for a linear trend across categories of
psychiatric symptoms, we modeled the 4-level psychiatric symptom variables as continuous.
All analyses were performed using STATA 11.0 statistical software for Windows
(Statacorp, College Station, TX, USA). All reported p-values are two-sided and deemed
statistically significant at α=0.05.

Results
A summary of selected socio-demographic and lifestyle characteristics of study participants
is presented in Table 1. A total of 2,151 participants between the ages of 18 and 67 years
(mean age=35 years, standard deviation=11 years) participated in the study. The majority of
participants were men (60%), unmarried (51%) and more likely to have a college diploma,
bachelor's degree, or higher education (71%). Approximately 7% of participants reported
that they were heavy drinkers and 9% reported that they were current smokers. Khat
chewing was reported by 8.8% of participants. Approximately 40% of participants reported
having a fair or poor health status. Distributions of the socio-demographic and lifestyle
characteristics according to participants’ migraine status are also presented in Table 1. A
total of 212 participants fulfilled ICHD-2 criteria for migraine (9.8%; 95%CI 8.6, 11.1) with
more women fulfilling migraine criteria (14.3%; 95%CI 11.9, 16.6) than men (6.9%; 95%CI
5.5, 8.3). Migraineurs were more likely to be younger, have a lower educational level, and to
report a poor health status, but to be less likely to report smoking. The prevalence of
migraine according to sex and age groups is presented in Figure 1. Migraine prevalence
varied with age among women and men. Overall, migraine prevalence was highest through
early adult life (18-29 years), then declining after the fifth decade of life in men and women.
The prevalence of migraine peaked in early adult life and during the fifth decade among
women. Among men, migraine prevalence peaked during early adulthood (18-29 years).

As shown in Table 2, migraine decreased with age (p-trend <0.001). The odds of migraine
were more than 2-fold higher among women as compared with men (OR=2.16; 95% CI
1.62, 2.89). In the multivariate adjusted model participants reporting poor health status had a
60% increased odds of migraine (OR=1.62; 95%CI 1.21, 2.16).

The odds of migraine increased with increasing severity of depressive symptoms as
measured by the PHQ-9 questionnaire (p-trend <0.001) (Table 3). After adjusting for
confounding variables moderately severe depressive symptoms were statistically
significantly associated with over a 3-fold increased odds of migraine (OR=3.36; 95% CI
1.30, 8.70), compared with minimal/no depressive symptoms.

As shown in Table 4, the odds of migraine were also positively and statistically significantly
associated with depressive, anxiety and stress symptoms as measured using the DASS-21
questionnaire. Compared with the reference group, the OR and 95% CI for mild, moderate,
and severe depressive symptoms were 1.31 (95% CI 0.59, 2.74), 2.29 (95% CI 1.03, 5.11)
and 2.41 (95% CI 0.65, 8.30), respectively (p-trend=0.012). Anxiety symptoms were more
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strongly associated with migraine (p-trend<0.001). Compared with the reference group
(DASS anxiety score ≤7) those with mild (DASS score 8-9), moderate (DASS score 10-14)
and severe (DASS score ≥15) anxiety symptoms were associated with increased odds of
migraine (OR=2.28; 95%CI 1.24, 4.21; OR=1.77; 95%CI 0.93, 3.35, and OR=5.39; 95%CI
2.19, 13.24, respectively). Lastly, that the odds of migraine increased with increasing
severity of stress symptoms (p-value for trend=0.062), though the test of linear trend did not
reach statistical significance. Compared with the reference group (DASS stress score ≤14),
those with severe stress (DASS score ≥26) had a 3.57-fold increased odds of migraine
(OR=3.57; 95%CI 1.35, 9.46).

Discussion
In 2004, the WHO in partnership with the World Headache Alliance, the International
Headache Society and the European Headache Federation launched the ‘Lifting The Burden:
the Global Campaign to Reduce the Burden of Headache Worldwide’39. Since its inception,
a number of studies have been conducted in South East Asia and Eastern Europe that
increased our understanding of global burden of migraine and other headache disorders.
Unfortunately, the burden of migraine morbidity has not been well studied or quantified
among Africans 40. Our findings underscore the importance of understanding the
epidemiology of migraine in understudied populations such as those in Ethiopia.

Historically it has been reported that migraine prevalence is greater among Caucasians than
African Americans. However, in our present study we found a migraine prevalence among
sub-Saharan African adults (9.9%) which is quite comparable to what is typically reported in
predominantly Caucasian migraine cohorts41. As expected in our study, women were more
than twice as likely to have migraine compared with men (OR=2.16; 95%CI: 1.62, 2.89).
Further, and for the first time in a sub-Saharan African population, we also demonstrated
that African migraineurs had increased odds of depressive (OR=2.37, 95%CI: 1.22, 4.61),
anxiety (OR=2.32; 95%CI: 1.32, 3.38) and stress symptoms (OR= 2.26: 95%CI: 1.16, 4.38),
when compared with non-migraineurs. Finally, self-reported health status has been shown to
be a robust predictor of multiple adverse health outcomes42, 43. While the results of our
study showing an association between migraine and self-reported health status (OR=1.62;
95%CI: 1.21, 2.16) was not surprising, the proportion of poor self-reported health status
(40%) among our study participants was quite high which merits further investigation.

The prevalence of migraine among working adults in our study (9.9%) is higher than
reported from some prior African studies7, 9, 44, 45 but lower than what is reported in Benin12

and Nigeria13. Collectively, the results of our study and those of others12, provide evidence
to the hypothesis put forth by Stewart et al suggesting that migraine prevalence among
Caucasians and African Americans are quite comparable. This suggests that greater attention
and further research on the impact of migraine on health outcomes and work productivity
specifically in African populations is warranted and remains in great need.

Another important issue that merits consideration is the emerging body of evidence on the
growing burden of chronic disease including mental health46. According to the WHO, by
2030, depression alone is likely to be the single highest contributor to burden of disease in
the world more so than heart disease, stroke, road traffic accidents, and HIV/AIDS 46.
Importantly, studies conducted in sub-Saharan Africa among primary health clinic attendees
show that 20-30% of patients present with depressive symptoms and other psychological
disorders as the primary or secondary reason for seeking medical care [11-13]. Thus,
increased recognition of migraine-psychiatric comorbidity will have important clinical and
public health implications.
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Our finding of strong association between migraine and major depression is largely
consistent with previous studies. Swartz et al 5 using the Epidemiology Catchment Area
Follow-up Study reported a similar strong association between migraine and major
depression (OR=3.1; 95% CI 2.0,4.8). Similarly, Breslau et al 10 in demonstrated that the
prevalence of major depression was 3-times higher in persons with migraine compared to
controls. Similar findings were likewise reported by Merikangas et al 47 from their Zurich
Cohort study where participants with migraine exhibited elevated rates of depression.
Although the effect sizes are smaller than prior studies, a recent study from Canada48 found
that those with migraine were 60% more likely to develop major depression (HR=1.6;
95%CI 1.3,1.9). The authors 48also noted participants with depression were 40% more likely
to develop migraine (HR=1.4; 95%CI 1.0,1.9) showing the bidirectional relationship of
migraine and depression.

Our current study showing strong association of migraine and anxiety are likewise in
concordance with the existing body of evidence. Juang et al 49 in their cross-sectional study
of headache clinic patients found the prevalence of anxiety disorders to be significantly
higher in patients with transformed migraine after controlling for age and sex (P=.02).
Similarly, Lanteri-Minet et al 50 in France reported that migraineurs were more likely to
exhibit anxiety symptoms compared to participants without migraine (P<0.01). Similar
findings were reported by Merikangas et al 47. In addition, as shown by Merikangas et al 47

most headache patients who present with depression tend to have co-occurring anxiety
disorders. There is also another growing body of evidence showing the comorbidity of
posttraumatic stress disorder and migraine51, 52 that merits future research consideration in
understanding the anxiety-migraine causal pathway.

Previous data from Peterlin et al has demonstrated that migraineurs report more stressful life
events (4.2±3.4 events) than those without headache (2.5±2.4 events), p<0.001 41. Similarly
we found that severe stress was associated with more than a 3-fold (OR=3.57; 95%CI 1.35,
9.46) higher odds of having migraine attacks. While the nature of stress was not evaluated in
our study there is some emerging literature showing work stress as a significant risk factor
for incident migraine53, 54. Maki et al 53 in their study among female employees in Finland
reported that 6.2% new migraine cases were attributed to work related stress. Lin et al 54 in
their study among nursing staff in Taiwan found stress at work to be significantly associated
with migraine (p<0.001). Clearly, studies that evaluate sources of stress and their
contribution to migraine attacks among working professionals, are warranted to move this
area of literature forward.

Etiologic theories regarding the pathophysiologic mechanisms of migraine and psychiatric
disorders remain unclear. Most have speculated common underlying neuroendocrine
mechanisms including dysregulation of the hypothalamic-pituitary adrenalin (HPA) axis and
dysfunction in central serotonergic availability may explain the observed association 55, 56.
In addition activation of the HPA axis results in increased secretion of corticotrophin-
releasing factor and changes in cortisol secretion which might play an important role in the
pathophysiology of migraine and psychiatric disorders 55. Although not fully developed,
there is also an emerging literature suggesting shared genetic factors between migraine and
depression. Recently conducted twin studies have found some evidence for a shared genetic
vulnerability for depression and migraine57, 58.

Some caveats should be considered when interpreting the results of our study. First, the
cross-sectional study design precludes delineation of the temporal relation between migraine
and psychiatric disorders. Second, one of the ICHD criteria was not included (aggravation of
pain with activity) thus may have excluded some participants who may have fulfilled
migraine criteria. As a result, the magnitudes of associations and prevalence estimates
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reported here are likely to be conservative. Although we adjusted for several potential
confounders, we cannot exclude the possibility of residual confounding due to
misclassification of adjusted variables or confounding by other unmeasured variables. In
addition, the classification of psychiatric disorders was done using screening instruments
that do not give definitive diagnosis of depression and/or anxiety. However, use of validated
instruments including PHQ-9 and DASS-21 remains the most feasible method of data
collection for large-scale epidemiological studies. Finally, our study findings may not be
generalized to the broader Ethiopian population since our study was limited to a largely
well-educated, urban dwelling, occupational cohort comprised of white-collar professionals
in banking and academic sectors. The concordance of our results with those from other
studies that have included individuals from various socio-economic status and
geographically diverse populations, however, serve to attenuate some concerns about the
generalizability of our findings.

In conclusion, our study provided strong evidence that migraine (1) is highly prevalent and
associated with psychiatric symptoms in an African population, and (2) is similar to
historically reported rates in predominantly Caucasian populations. Migraine and comorbid
psychiatric disorders have significant impact on the quality of life with substantial
individual, organizational as well as societal costs59. They result in lost productivity
especially among an urban workforce. Given personal and financial burden of migraine 59

the high prevalence of migraine and psychiatric comorbidities in the present African cohort
has clinical and public health importance. Specifically, the under-recognition of migraine
and migraine Comorbidities in African populations may translate into under-treatment as
well as negative personal and financial implications for African migraine sufferers. Thus,
our current study strongly supports greater attention and further migraine research in African
populations.
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Figure 1.
Prevalence of migraine according to sex and age groups
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Table 1

Characteristics of the study population according to migraine classification

All N=2,151 Migraine N=212 No Migraine N=1,939

Characteristic n (%) n (%) n (%) P-value
*

Sex

    Women 854 (39.7) 122 (57.5) 732 (37.7) <0.01

    Men 1,297 (60.3) 90 (42.5) 1,207 (62.3)

Age (years)

    18-29 926 (43.1) 116 (54.7) 810 (41.8) 0.003

    30-39 481 (22.3) 40 (18.9) 441 (22.7)

    40-49 338 (15.7) 32 (15.1) 306 (15.8)

    50-59 385 (17.9) 23 (10.8) 362 (18.7)

    ≥60 21 (1.0) 1 (0.5) 20 (1.0)

Education

    ≤ High school 628 (29.2) 76 (36.4) 552 (28.5) 0.025

    ≥ College education 1,523 (70.8) 136 (63.6) 1,387 (71.5)

Smoking status

    Non smoker 1,860 (86.5) 196 (92.5) 1,664 (85.8) 0.004

    Current smoker 192 (8.9) 6 (2.8) 186 (9.6)

    Former smoker 99 (4.6) 10 (4.7) 89 (4.6)

Alcohol consumption

    None 486 (22.6) 47 (22.2) 439 (22.6) 0.897

    Moderate 1,508 (70.1) 151 (71.2) 1,357 (70.0)

    Heavy 157 (7.3) 14 (6.6) 143 (7.4)

Khat consumption

    No 1,962 (91.2) 198 (93.4) 1,763 (91.0) 0.236

    Yes 189 (8.8) 14 (6.6) 175 (9.0)

Self-reported health status

    Excellent/Very good/Good 1,291 (60.0) 104 (49.1) 1,187 (61.2) <0.001

    Poor/Fair 860 (40.0) 108 (50.9) 752 (38.8)

Body mass index (kg/m2)

    Underweight (<18.5) 288 (13.5) 29 (13.7) 259 (13.4) 0.05

    Normal (18.5-24.9) 1,218 (56.9) 133 (62.7) 1,085 (56.3)

    Overweight (25.0-29.9) 523 (24.5) 35 (16.9) 488 (25.3)

    Obese (≥30.0) 109 (5.1) 13 (6.6) 96 (5.0)

*
P-value from Chi-Square test
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Table 2

Odds ratio (OR) and 95% confidence intervals (CI) for migraine

Characteristic Unadjusted OR (95%CI) Age and sex adjusted OR (95%CI) Multivariate 
*
adjusted OR (95%CI)

Age (years)

    18-29 Reference Reference

    30-39 0.63 (0.43,0.92) 0.74 (0.51,1.08)

    40-49 0.73 (0.48,1.10) 0.65 (0.41,1.03)

    50-59 0.44 (0.29,0.71) 0.63 (0.41,0.98)

    ≥60 0.35 (0.05,2.62) 0.27 (0.12,0.62)

Sex

    Men Reference Reference

    Women 2.22 (1.67,2.97) 2.16 (1.62,2.89)

Education

    ≤ High school Reference Reference

    ≥ College education 0.69 (0.52,0.93) 0.88 (0.69,1.20)

Smoking status

    Non smoker Reference Reference

    Current smoker 0.27 (0.12,0.62) 0.48 (0.20,1.11)

    Previous smoker 0.94 (0.48,1.84) 1.54 (0.77,3.01)

Khat consumption

    No Reference Reference

    Yes 0.70 (0.40,1.24) 1.02 (0.57,1.84)

Alcohol consumption

    None Reference Reference

    Moderate 1.02 (0.73,1.44) 1.22 (0.86,1.74)

    Heavy 0.89 (0.48,1.67) 1.62 (0.84,3.14)

Body mass index (kg/m2)

    Normal (18.5-24.9) Reference Reference

    Underweight (<18.5) 0.91 (0.59,1.39) 081 (0.52,1.25)

    Overweight (25.0-29.9) 0.60 (0.41,0.88) 0.66 (0.44,1.01)

    Obese (≥30.0) 1.19 (0.66,2.14) 1.05 (0.55,2.00)

Self-reported health status

    Excellent/Very Good/Good Reference Reference Reference

    Poor/Fair 1.67(1.26,2.22) 1.61 (1.20,2.14) 1.62 (1.21,2.16)

*
Each odds ratio is adjusted for age, occupation and all other covariates listed in the table
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Table 3

-Odds ratio (OR) and 95% confidence interval (CI) for migraine and severity of 4 depressive symptoms using
the Patient Health Questionnaire-9 (PHQ-9)

Migraine

Depressive Symptoms(Score) No (N=1,939) n (%) Yes (N=212) n (%) Unadjusted OR (95% CI) *
Adjusted OR (95% CI)

Minimal (<4) 1,459 (75.2) 133 (62.2) 1.0 Reference 1.00 Reference

Mild (5–9) 377 (19.4) 62 (28.9) 1.80 (1.28,2.45) 1.67 (1.20,2.32)

Moderate (10–14) 83 (4.3) 12 (5.6) 1.59 (0.76,2.79) 1.41 (0.73,2.74)

Moderately Severe (≥15) 20 (1.0) 7 (2.8) 3.84 (1.59,9.24) 3.36 (1.30,8.70)

Missing 0 (0.0) 1(0.4)

P-value for trend <0.001 0.001

*
Adjusted for age, sex, occupation, and body mass index
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Table 4

Odds ratio (OR) and 95% confidence intervals (CI) for migraine in relation to symptoms of depression,
anxiety, and stress assessed using the Depression Anxiety Stress Scales (DASS-21)

Migraine

Psychiatric Symptoms No (N=1,939) n (%) Yes(N=212) n (%) Unadjusted OR (95%CI) *
Adjusted OR (95% CI)

Depression

Normal (0-9) 1,823 (94.0) 191 (89.6) 1.00 (Reference) 1.00 (Reference)

Mild (10-13) 55 (2.8) 8 (3.8) 1.38 (0.65,2.95) 1.31 (0.59,2.74)

Moderate (14-20) 35 (1.8) 10 (4.7) 2.45 (1.16,5.19) 2.29 (1.03,5.11)

Severe (≥21) 12 (0.6) 3 (1.4) 2.38 (0.67,8.53) 2.41 (0.65,8.90)

Missing 14 (0.7) 1 (0.4)

P-value for trend 0.007 0.012

Anxiety

Normal (0-7) 1,782 (91.9) 179 (83.4) 1.00 (Reference) 1.00 (Reference)

Mild (8-9) 62 (3.2) 14 (6.6) 2.24 (1.23,4.09) 2.28 (1.24,4.21)

Moderate (10-14) 67 (3.4) 12 (5.6) 1.78 (0.96,3.35) 1.77 (0.93,3.35)

Severe (≥15) 15 (0.8) 8 (3.8) 5.31 (2.22,12.69) 5.39 (2.19,13.24)

Missing 13 (0.6) 1 (0.4)

P-value for trend <0.001 <0.001

Stress

Normal (0-14)) 1,797 (94.4) 196 (92.5) 1.00 (Reference) 1.00 (Reference)

Mild (15-18) 61 (3.2) 4 (1.9) 0.60 (0.22,1.67) 0.39 (0.12,1.29)

Moderate (19-25) 31 (1.6) 6 (2.8) 1.77 (0.73,4.31) 1.58 (0.64,3.90)

Severe (≥26) 15 (0.8) 6 (2.8) 3.67 (1.41,9.56) 3.57 (1.35,9.46)

Missing 35 (1.8) 0 (0.0)

P-value for trend 0.002 0.062

*
Adjusted for age, sex, occupation, and body mass index

Headache. Author manuscript; available in PMC 2014 February 01.


