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Abstract

Background: Migraine is an important source of social burden and
work-related costs. Studies addressing the association of migraine with job
stress are rare.
Objectives: The aim of this paper was to study the association of job stress
components and migraine using structured, validated questionnaires that
were part of the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil).
Methods: The ELSA-Brasil is a multicentre cohort of 15,105 civil servants
(12,096 current workers) in Brazil. Job strain was assessed using the
17-item Brazilian version of the Swedish Demand-Control-Support
Questionnaire. Headache episodes in the preceding 12 months were
assessed using a questionnaire based on the International Headache
Society criteria. We analysed the association between job stress domains
and migraine in men and women using adjusted logistic regression and
interaction models.
Results: We included 3113 individuals without headache and 3259
migraineurs. Low job control [odds ratio (OR) 1.30; 95% confidence
interval (95% CI) 1.10–1.53], high job demands (OR 1.37; 95% CI
1.18–1.59) and low social support (OR 1.49; 95% CI 1.29–1.71) were
associated with migraine. Job control was more strongly associated with
migraine in women (p for interaction = 0.02). High-strain (high demand
and low control) jobs were associated with migraine in both men (OR 1.48;
95% CI 1.11–1.97) and women (OR 1.51; 95% CI 1.17–1.95).
Conclusions: We observed a strong association between high-strain jobs
and migraine. Job control was a stronger migraine-related factor for
women. Low social support was associated with migraine in both sexes.

1. Background

Migraine is an important source of personal burden
(Hasselström et al., 2002) and worsens the quality of
life (Lipton et al., 2003). Migraine also produces a
marked social load (Stewart et al., 2003), with esti-
mated costs of more than € 27 billion and US$13
billion to Europe and the United States each year,

respectively. Indirect work-related costs (absenteeism
and loss of productivity) are responsible for more than
90% of this amount (Hu et al., 1999; Andlin-Sobocki
et al., 2005; Hawkins et al., 2007). Work is a substan-
tial source of stress for many individuals. Previous
studies have demonstrated that stressful jobs predict
several health-related outcomes, including cardiovas-
cular diseases (Kivimäki et al., 2012), musculoskeletal
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pain (Haukka et al., 2011), absenteeism (Griep et al.,
2010) and loss of productive time (Macedo et al.,
2007). The most widely used tool for assessing stress
related to work characteristics is based on Karasek’s
demand/control model (Karasek, 1979; Lopes et al.,
2010). The perception of social support was later
developed as an additional tool (Johnson and Hall,
1988).

Some studies have focused on sex differences in the
role of job stress as a health determinant. A large
meta-analytic study by Kivimäki et al. (2012) evalu-
ated the effect of job stress on the risk of coronary heart
disease. In that study, although job strain was signifi-
cantly associated with coronary heart disease, no sex-
specific differences were observed. Rivera-Torres et al.
(2013) recently described differences between men and
women in work-related stress and its relationship to
health risk perceptions. The authors found that lower
job support was associated with worse risk perception
in both sexes, but this effect was more prominent in
women. In addition, intellectually and emotionally
demanding jobs were associated with worse risk per-
ception in women, but not in men. It is not possible,
however, to extend those results to specific health
conditions.

Little is known regarding the role of work stress in
migraine, and existing data yield conflicting results.
Wilkins and Beaudet (1998) analysed cross-sectional
data from the National Population Health Survey in
Canada. In that study, they found an association
between previous migraine diagnosis and high job
strain and low co-worker support in men. For women,
no such associations were found. In the largest pro-
spective study to date, Mäki et al. (2007) did not find
an association between new-onset migraine and job
strain in women (as measured by Karasek’s model).

Although that study had a large sample, the authors
focused on new-onset cases, which may limit the pos-
sible conclusions concerning the association between
migraine and job stress. Two-thirds of that study
sample was 40 years old or older, and incident
migraine typically occurs at younger ages (Stewart
et al., 2008).

The aim of the present article is to study the asso-
ciation between job strain and migraine in current
workers who participated in the baseline assessments
of the Brazilian Longitudinal Study of Adult Health
(ELSA-Brasil). As previous studies have identified sex
differences in the association of specific job stress
domains with health outcomes, we also hypothesized
that job demand, control and social support could be
heterogeneously associated with migraine in men and
women.

2. Methods

2.1 Study design

The ELSA-Brasil design and concepts have been detailed
elsewhere (Aquino et al., 2012). Briefly, ELSA-Brasil is a
cohort study of 15,105 civil servants (12,096 current workers
and 3009 retired workers) from five universities and one
research institute located in six cities (São Paulo, Belo Hori-
zonte, Porto Alegre, Salvador, Rio de Janeiro and Vitoria).
The job characteristics among these institutions vary greatly.
Among ELSA-Brasil participants, there are nonskilled
manual workers, clerical workers and professionals, includ-
ing health care workers and faculty.

Baseline assessments took place from August 2008 to
December 2010 and included in-person interviews con-
ducted by trained personnel. These interviews focused on
socio-demographic characteristics, health and medical histo-
ries, occupational exposure, family history of disease, health
care, psychosocial factors, food consumption, smoking,
alcohol consumption, physical activity and medication use.
Clinical and laboratory measurements were also performed.

2.2 Measures

2.2.1 Job stress

Job demands, job control, and social support were evaluated
using the 17-item Brazilian version (Alves et al., 2004) of the
Swedish Demand-Control-Support Questionnaire (DCSQ),
which is based on the Job Content Questionnaire (JCQ)
(Karasek, 1979). The JCQ considers the influence and the
interrelationship of two components in the work process: (1)
psychological demand – work overload, degree of difficulty,
available time, time allotted to execute tasks and the exis-
tence of contradictory or discordant orders and (2) control –
autonomy and skills relating to the process, which are

What’s already known about this topic?
• Stress is a commonly cited trigger for migraine.
• However, existing data regarding the role of

work stress components in migraine yield con-
flicting results.

What does this study add?
• Using a structured, consistent methodology, we

found a strong association between high-strain
jobs and migraine.

• Job control was a stronger migraine-related
factor for women.

• Low job social support was associated with
migraine in both sexes.
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required from the worker. Johnson and Hall (1988) included
the perception of social support in the model. Social support
involves social and emotional integration, trust and assis-
tance in performing tasks in the work environment.

Similar to the JCQ, the DCSQ presents items related to
psychological job demands and decision latitude. The job
demand subscale includes four questions measuring time
and speed for performing tasks and one question assessing
conflicts between different demands. The job control sub-
scale includes four questions related to the use and develop-
ment of abilities and two related to decision latitude in
relation to the work process. Social support at work subscale
includes six questions regarding the feedback and support
from colleagues and supervisors. (Table 1). All responses
were provided along a 4-point Likert-type scale. The Brazil-
ian version of DCSQ has been determined to have intraclass
correlation coefficients of 0.88, 0.87 and 0.86 and Cron-
bach’s alpha coefficients of 0.72, 0.63 and 0.86 for the
demand, control and social support domains, respectively
(Alves et al., 2004). In addition, the adequacy of the dimen-
sional structure of this instrument in Brazil was demon-
strated in two recently published articles (Griep et al., 2009;
Hökerberg et al., 2010).

The ELSA-Brasil participants were classified in groups of
similar size, within each dimension. Therefore, control (score
range 6 to 24 points), demand (score range 5 to 20 points)
and support (score range 6 to 24 points) scores were classi-
fied as ‘low’, ‘medium’ or ‘high’. In accordance with Kara-

sek’s model, job demands and job control in the ELSA-Brasil
were dichotomized as low (up to median value) or high
(above median value), and the participants were allocated
into four quadrants to express the relationship between job
demand/control: (1) low-strain work (low demand/high
control), (2) passive (low demand/low control), (3) active
(high demand/high control) and (4) high-strain work (high
demand/low control) (Karasek, 1979).

2.2.2 Headache questionnaire and
migraine diagnosis

All participants who answered ‘yes’ to the question ‘in the
last 12 months, have you had a headache?’ at the ELSA-
Brasil baseline evaluation were invited to answer a detailed
questionnaire based on the International Headache Society
(IHS) criteria (The Headache Classification Subcommittee of
the International Headache Society, 2004). This question-
naire has been translated into Brazilian Portuguese, vali-
dated (Benseñor et al., 1997; Jardim et al., 2001) and used in
previous studies (Benseñor et al., 2008, 2011). This ques-
tionnaire assesses pain frequency, duration, quality, location,
intensity, triggering factors and accompanying symptoms,
such as nausea or vomiting and the presence of aura.
Migraine was defined as the presence of criteria for IHS codes
1.1 (migraine without aura) or 1.2 (migraine with aura),
with the exception of episode duration. Because use of medi-
cation for migraine treatment is typical in the country
without medical prescription (Benseñor, 2001; Loyola Filho
et al., 2002), we did not include episode duration as part of
the criteria, which is consistent with definitions adopted
elsewhere (Lipton et al., 2001; Diamond et al., 2007). Com-
pared with a migraine diagnosis established by a specialist’s
consultation, the Brazilian version of this questionnaire had
a kappa coefficient agreement of 0.58, 78.3% sensitivity,
83.3% specificity, 90.4% positive predictive value and
65.8% negative predictive value. (Jardim et al., 2001).

For this paper, individuals with headache in the previous
year who failed to fulfill one (reference IHS code 1.6, prob-
able migraine) or more migraine criteria (other headaches)
were not included in analyses.

2.2.3 Other variables

Race was self-defined as Black, Brown (Mixed), White,
Asian or Native. For this study, the Asian and Native catego-
ries were grouped as ‘others’ because the number of indi-
viduals in these categories was too small. Age was classified
in strata by 10-year intervals (35–44, 45–54, 55–64, 65–74).
Participants reported net family income and educational
level, and we stratified these variables accordingly. Local
currency [Brazilian reais (BRL)] was converted to U.S.
dollars (USD) at a rate of BRL 2.00 = USD 1.00.

2.3 Statistical analysis

Chi-square tests were performed whenever applicable. The
Wilcoxon rank sum test was used for age comparisons

Table 1 Short version of the job stress scale (Alves et al., 2004).

Demand (D):

Choose from (1) often, (2) sometimes, (3) seldom, (4) never/almost

never

D1. Do you have to work very fast?

D2. Do you have to work very intensively?

D3. Does your work demand too much effort?

D4. Do you have enough time to do everything?

D5. Does your work often involve conflicting demands?

Control (C):

Choose from (1) often, (2) sometimes, (3) seldom, (4) never/almost

never

C1. Do you have the possibility of learning new things through your

work?

C2. Does your work demand a high level of skill or expertise?

C3. Does your job require you to take the initiative?

C4. Do you have to do the same thing over and over again?

C5. Do you have a choice in deciding HOW you do your work?

C6. Do you have a choice in deciding WHAT you do at work?

Support (S):

Choose from (1) strongly agree, (2) mildly agree, (3) mildly disagree, (4)

strongly disagree

S1. There is a calm and pleasant atmosphere where I work.

S2. We get on well with each other where I work.

S3. My co-workers support me.

S4. The others understand if I have a bad day.

S5. I get on well with my supervisors.

S6. I enjoy working with my co-workers.

Job stress and migraine in current workers I.S. Santos et al.
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between subgroups. Within the group of current workers,
we generated binary logistic regression models, adjusted for
age, sex, education level and race, to identify whether job
demands, job control and social support (either as categorical
or continuous variables) were associated with migraine. Data
were also analysed after being stratified by sex and adjusted
for the other variables.

In addition, we analysed the association between job clas-
sification (according to Karasek’s model) and migraine. We
evaluated the association of passive, active and high-strain
work with migraine, using low-strain work as the reference
level in a crude model and two multivariate models (multi-
variate model 1: adjusted for sex, age, income, race and
occupational level; model 2: all variables in multivariate
model 1 plus social support). These models were generated
separately for men and women. Interaction regression
models were created to analyse if the associations between
job domains or job classification according to Karasek’s
model with migraine were influenced by sex. Analyses were
performed using R for Windows version x 64 2.15.1 (R Core
Team, 2012) and the epicalc package (Chongsuvivatwong,
2012). A significance level of 0.05 was considered in all
analyses.

2.4 Ethical considerations

The study protocol is in accordance with the Helsinki Decla-
ration of 1975, as revised in 1983. Approvals from all insti-
tutional review boards were granted, and all individuals
signed informed consent forms.

3. Results

Of 12,096 current workers in the ELSA-Brasil baseline
assessment, 289 (2.4%) had missing answers that pre-
cluded headache classification, and 5391 (44.6%) had
headache episodes that did not meet IHS criteria for
migraine with or without aura. Of the remaining 6416
subjects, 44 (0.7%) were excluded because of missing
information on job stress scales. The remaining 6372
individuals (3113 without headache and 3259 with
migraine) were included in the analyses. Table 2 pres-
ents the bivariate analysis of socio-demographic infor-
mation for current workers in the ELSA-Brasil using
headache classification and job stress quadrants from
Karasek’s model as grouping variables.

Individuals with migraine more frequently had
high-demand, low-control jobs as compared with the
no headache group (Table 3). Low social support and
high-strain jobs (according to Karasek’s model) were
also more common among migraineurs than among
respondents without headache.

Fully adjusted regression models indicated positive,
independent associations between migraine and high
job demands, low job control and low social support,

after adjustment for age, sex, income, educational
level and race (Table 4). Analysing job domains as
continuous variables, we also found a significant posi-
tive association between migraine and job demand
score (p < 0.01) and a significant negative association
between migraine and both job control (p = 0.01) and
social support scores (p < 0.01) in the fully adjusted
models.

Sex-specific analyses revealed a more consistent
association between low job control and migraine in
women compared with men. In fact, the interaction
models indicated a significant influence of sex on the
association between low job control and migraine
(p = 0.02). When analysed as a continuous variable,
job control scores were still associated with migraine
for women (p = 0.02) but not for men (p = 0.18). All
other associations between job strain scores (as con-
tinuous variables) and migraine remained significant
in sex-specific analyses.

We also analysed data according to job strain
quadrants using Karasek’s demand/control model
(Table 5). Considering men and women together,
active and high-strain jobs were positively associated
with migraine compared with low-strain work in all
models. In sex-specific analyses, high-strain jobs (for
both men and women) and active jobs (for men) were
consistently associated with migraine in all models.

4. Discussion

We observed a strong association between job stress
and migraine in the ELSA-Brasil cohort baseline
assessment. There were also sex-specific differences in
the association of migraine and job strain domains, as
migraine exhibited a stronger association with job
control in women. Moreover, when analysing job
demands and control using Karasek’s job strain model,
individuals with passive, active or high-strain work
were significantly more likely to have a diagnosis of
migraine compared with participants with low-strain
work.

Stress is a commonly cited trigger for migraine epi-
sodes (Henry et al., 2002). In a study of 1750 migraine
patients in the United States, 75.9% reported the pres-
ence of triggering factors. Within this group, stress was
reported by 79.7% (Kelman, 2007). Stress frequency
has also been related to migraine activity, and a there
is a significant temporal correlation between the
occurrence of stressor events and migraine episodes
(Holm et al., 1997; Sauro and Becker, 2009).

The association between stress and migraine and the
high burden and costs involved make the study of the
association of migraine and job conditions a subject of

I.S. Santos et al. Job stress and migraine in current workers
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the utmost importance. The aforementioned study by
Mäki et al. (2007) is representative of the limited avail-
able data regarding this association (Mäki et al., 2007).
Our results conflict with the findings of the previous
study; however, there are differences in the study
designs. In the Finnish study, migraine diagnoses were
assessed exclusively by auto-referral, asking if any
doctor had ever told the patient he or she had migraine.
There is evidence, however, that this approach has a
low sensitivity, as a substantial number of individuals
with migraine remains undiagnosed. Lipton et al.
(1992) analysed data from 20,468 subjects and deter-
mined that only 41% of female and 29% of male
migraineurs (defined using a symptom-based ques-
tionnaire) reported a migraine diagnosis made by a
physician. In the present work, we assessed symptoms
of migraine in the preceding 12 months, regardless of
previous diagnosis, using a structured and validated
questionnaire, and we administered these question-
naires in person with trained staff to avoid this bias.

Table 2 ELSA-Brasil current workers according to headache and job stress classification.

Headache classification Job stress by Karasek’s model

Total

n = 6372

No headache

n = 3113

Migraine

n = 3259

Low strain

n = 1590

Passive

n = 2405

Active

n = 1162

High strain

n = 1215

Age (years)

Median 52.0 48.0* 50.0 49.0*** 49.0*** 48.0*** 49.0

Interquartile range 46.0–57.0 43.0–52.0 45.0–56.0 45.0–55.0 45.0–55.0 44.0–53.0 44.0–55.0

Age strata

35–44 years 566 (18.2) 1036 (31.8)* 371 (23.2) 573 (23.8)*** 290 (25.0)*** 368 (30.3)*** 1602 (25.1)

45–54 years 1391 (44.7) 1667 (51.2) 693 (43.6) 1204 (50.1) 559 (48.1) 602 (49.5) 3058 (48.0)

55–64 years 1025 (32.9) 531 (16.3) 460 (28.9) 577 (24.0) 288 (24.8) 231 (19.0) 1556 (24.4)

65–74 years 131 (4.2) 25 (0.8) 66 (4.2) 51 (2.1) 25 (2.2) 14 (1.2) 156 (2.4)

Sex

Female 997 (32.0) 2489 (76.4)* 738 (46.4) 1303 (54.2)*** 645 (55.5)*** 800 (65.8)*** 3486 (54.7)

Male 2116 (68.0) 770 (23.6) 852 (53.6) 1102 (45.8) 517 (44.5) 415 (34.2) 2886 (45.3)

Race

White 1421 (46.4) 1606 (49.6)** 895 (57.2) 946 (39.8)*** 692 (60.4) 494 (40.9)*** 3027 (48.1)

Brown 956 (31.2) 966 (29.9) 394 (25.2) 842 (35.4) 275 (24.0) 411 (34.1) 1922 (30.5)

Black 561 (18.3) 560 (17.3) 214 (13.7) 510 (21.4) 137 (12.0) 260 (21.5) 1121 (17.8)

Other 123 (4.0) 104 (3.2) 62 (4.0) 81 (3.4) 42 (3.7) 42 (3.5) 228 (3.6)

Family income

≤USD 1244 978 (31.5) 943 (29.0)* 262 (16.5) 1025 (42.8)*** 154 (13.3)**** 480 (39.6)*** 1921 (30.2)

USD 1245–3319 1281 (41.3) 1558 (47.9) 662 (41.7) 1121 (46.8) 472 (40.7) 584 (48.2) 2839 (44.7)

≥USD 3320 842 (27.2) 750 (23.1) 662 (41.7) 248 (10.4) 534 (46.0) 148 (12.2) 1592 (25.1)

Educational level

Lower than High school 494 (15.9) 294 (9.0)* 104 (6.6) 472 (19.6)*** 60 (5.2)*** 152 (12.5)*** 788 (12.4)

High school 1142 (36.7) 1324 (40.6) 402 (25.3) 1225 (50.9) 227 (19.5) 612 (50.4) 2466 (38.7)

College or higher 1477 (47.4) 1641 (50.4) 1084 (68.2) 708 (29.4) 875 (75.3) 451 (37.1) 3118 (48.9)

Age strata, sex, race, family income, and educational level expressed as count and column percentages. ELSA-Brasil, Brazilian Longitudinal Study of Adult

Health; USD, U.S. dollars.

*p < 0.01 compared with no headache subgroup.

**p < 0.05 compared with no headache subgroup.

***p < 0.01 compared with low-strain subgroup.

****p < 0.05 compared with low-strain subgroup.

Table 3 Job stress domains and job stress classification using Karasek’s

model in individuals without headache and migraine.

No headache

n = 3113

Migraine

n = 3259 p

Job demand (score range) <0.01

Low (≤11 points) 907 (29.1) 736 (22.6)

Medium (12 to 14 points) 1203 (38.6) 1149 (35.3)

High (≥15 points) 1003 (32.2) 1374 (42.2)

Job control (score range) <0.01

Low (≤16 points) 952 (30.6) 1071 (32.9)

Medium (17 to 19 points) 1080 (34.7) 1345 (41.3)

High (≥20 points) 1081 (34.7) 843 (25.9)

Social support (score range) <0.01

Low (≤18 points) 861 (27.7) 1228 (37.7)

Medium (19 to 21 points) 973 (31.3) 1091 (33.5)

High (≥22 points) 1279 (41.1) 940 (28.8)

Job classification according to

Karasek’s model

<0.01

Low strain 903 (29.0) 687 (21.1)

Passive 1207 (38.8) 1198 (36.8)

Active 544 (17.5) 618 (19.0)

High strain 459 (14.7) 756 (23.2)

Job stress and migraine in current workers I.S. Santos et al.
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Second, the target of the previous study was new-onset
migraine. Approximately two-thirds of these research-
ers’ cohort was older than 40 years. Although migraine
episodes may still occur (Misakian et al., 2003), new-
onset migraine is not as common at this age; therefore,
this subset most likely does not represent the typical
individual with migraine. In fact, the number of sub-

jects excluded at baseline because of previous migraine
diagnosis in that study was more than seven times the
number of new-onset cases (8998 vs. 1281). It is rea-
sonable to expect that in the ELSA-Brasil, most of the
migraineurs also became symptomatic several years
before assessment. Thus, we assessed prevalent (not
incident) migraine symptoms in a similar age strata,

Table 4 Odds ratios of job strain domain groups for migraine according to sex after adjustment for age, income, race and educational level.

Adjusted or for migraine All

Stratified by sex

p for interaction with sexMen Women

Job control High 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Medium 1.38 (1.19–1.60) 1.30 (1.05–1.61) 1.44 (1.18–1.77) 0.18

p < 0.01 p = 0.02 p < 0.01

Low 1.30 (1.10–1.53) 1.13 (0.88–1.45) 1.43 (1.14–1.79) 0.02

p < 0.01 p = 0.32 p < 0.01

Job demand Low 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Medium 1.06 (0.91–1.23) 1.04 (0.84–1.29) 1.10 (0.90–1.35) 0.62

p = 0.45 p = 0.74 p = 0.36

High 1.37 (1.18–1.59) 1.40 (1.13–1.74) 1.37 (1.12–1.68) 0.88

p < 0.01 p < 0.01 p < 0.01

Social support High 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Medium 1.29 (1.12–1.49) 1.37 (1.12–1.69) 1.22 (1.01–1.49) 0.84

p < 0.01 p < 0.01 p = 0.04

Low 1.49 (1.29–1.71) 1.57 (1.27–1.94) 1.44 (1.19–1.75) 0.58

p < 0.01 p < 0.01 p < 0.01

Table 5 Crude and adjusted odds ratios for migraine in ELSA-Brasil current workers according to Karasek’s job strain quadrants and stratified by sex.

Adjusted or for migraine All

Stratified by sex

p for interaction with sexMen Women

Age- and sex-adjusted Low strain 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Passive 1.13 (0.97–1.31) 1.09 (0.88–1.35) 1.19 (0.97–1.46) 0.49

p = 0.11 p = 0.42 p = 0.10

Active 1.30 (1.09–1.55) 1.43 (1.11–1.83) 1.22 (0.96–1.55) 0.43

p < 0.01 p < 0.01 p = 0.10

High strain 1.54 (1.29–1.83) 1.49 (1.15–1.94) 1.59 (1.25–2.01) 0.56

p < 0.01 p < 0.01 p < 0.01

Multivariate model 1 Low strain 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Passive 1.19 (1.01–1.39) 1.18 (0.94–1.49) 1.21 (0.97–1.51) 0.36

p = 0.03 p = 0.16 p = 0.09

Active 1.31 (1.10–1.56) 1.41 (1.09–1.81) 1.25 (0.98–1.60) 0.54

p < 0.01 p < 0.01 p = 0.07

High strain 1.63 (1.36–1.96) 1.61 (1.22–2.13) 1.63 (1.27–2.10) 0.46

p < 0.01 p < 0.01 p < 0.01

Multivariate model 2 Low strain 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Passive 1.16 (0.99–1.35) 1.16 (0.92–1.46) 1.17 (0.94–1.46) 0.41

p = 0.07 p = 0.22 p = 0.16

Active 1.24 (1.04–1.48) 1.33 (1.03–1.71) 1.19 (0.93–1.52) 0.50

p = 0.02 p = 0.03 p = 0.18

High strain 1.50 (1.25–1.81) 1.48 (1.11–1.97) 1.51 (1.17–1.95) 0.46

p < 0.01 p < 0.01 p < 0.01

Multivariate model 1 is adjusted for sex, age, income, race and educational level. Multivariate model 2 is adjusted for sex, age, income, race, educational

level and social support. ELSA-Brasil, Brazilian Longitudinal Study of Adult Health.
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targeting most of the productive lifetime. These differ-
ences may explain, at least partially, these researchers’
negative results in contrast with our positive results.
Kopec and Sayre (2004) analysed the longitudinal data
of 6062 participants of the National Population Health
Survey in Canada between 1994/1995 and 1998/1999.
They found an association between any new-onset
pain and/or discomfort and high work stress in that
study [odds ratio (OR) 1.80; 95% confidence interval
(CI) 1.28–2.52] but not between new-onset migraine
and high-stress work (OR 1.03; 95% CI 0.56–1.89).
Similar to the study by Mäki et al. (2007), the number
of individuals excluded because of previous diagnosis
was higher than the number of new-onset migraine
cases (503 vs. 275).

Propensity for migraine is clearly different according
to sex, as were the associations between job control
and migraine in our study. Consistent with our results,
Rivera-Torres et al. (2013) also found that lower social
support was related to worse health risk perceptions in
both genders. However, they observed this association
was stronger in women, and we did not observe any
such association. In addition, those researchers did not
find a sex-related difference in response to job control
(contrary to our results), and job demands were dif-
ferent between sexes only when qualitative subdo-
mains (intellectually and emotionally demanding
jobs) were analysed. These mixed results may be
related to which dependent variables were chosen to
model the influence of job strain on health. For these
examples, it is reasonable to conclude that the occur-
rence of migraine, coronary disease risk and percep-
tions of health may not be equitably affected by job
strain domains. From this point of view, sex-specific
differences among these models may also be expected
and should be studied separately for each model. In
addition, in the Spanish study, data were not adjusted
for other variables, such as occupational level and
income, which may influence the association between
migraine and job stress.

Our study has several strengths. It is the first study to
date to assess the association between job stress and
migraine using validated questionnaires, based on the
IHS criteria and the Swedish DCSQ. This approach
avoids bias due to underdiagnosing, a frequent scenario
for migraine patients, and adds substantial and consis-
tent information to the available published data. All
interviews were conducted in person by trained staff,
which guaranteed a notably high rate of response. The
ELSA-Brasil participants are workers from five univer-
sities and one research institute in the country. The
work characteristics within each of these facilities are
typically highly diverse, which creates a favourable

scenario for the study of work stress effects. The study,
however, also has limitations. Data were obtained with
a cross-sectional design, which does not allow for an
inference about causality. It is noteworthy that, to date,
prospective studies have not confirmed these associa-
tions. However, in addition to relying exclusively on
auto-referred diagnosis, these longitudinal studies may
be targeting a specific subset of migraine patients,
instead of the whole group, as peak incidence of this
condition occurs in earlier ages. Strong evidence sup-
porting this interpretation of data is that the number of
excluded individuals because of migraine diagnosis at
baseline in these studies is substantially higher than the
number of new-onset cases. An additional limitation to
our study is that we may have missed some migraine
diagnoses in individuals whose symptoms started at an
earlier age and remitted before assessment. Consider-
ing this scenario, however, our results still may indicate
an association between higher job stress and persistent
migraine symptoms.

In addition to confirming the association of migraine
and job stress components with a well-structured study
design, our results indicate that there is rationale for
future longitudinal (observational or interventional)
studies in the workplace. These studies should not be
restricted to new-onset cases. Rather, they should
target the remission of symptoms in individuals with
migraine, which is a much larger group of individuals.
This may potentially reduce the disabilities and work-
related costs associated with this condition.

5. Conclusions

We observed consistent associations between job stress
domains and migraine in middle-aged current civil
servants in Brazil. High-strain jobs were indepen-
dently associated with migraine. Low job control was
a strong sex-specific factor associated with migraine in
women. Low social support was associated with
migraine in both sexes.
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