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ABSTRACT

Introduction: Primary headaches, defined as disorders in themselves caused by
independent pathomechanisms and not by other disorders, are prevalent in university
students and considered one important health problems in the world. Objective: To
investigate the prevalence of primary headaches and analyze associations with
sociodemographic characteristics and the use of electronic devices by university
students. Methods: A cross-sectional observational study analysis was carried out
with a sample of 1,143 students of both genders who responded to the questionnaire
on demographic, socioeconomic aspects, use of electronic devices, and on the primary
headaches. Descriptive analysis, bivariate analysis, and Poisson regression were
performed. Results: The overall prevalence of primary headache of 60.7%, being that, in
relation to the type, 33.2% presented tension-type headache, 54.3% migraine, and 12.3%
other types of headache. Regression analysis showed that female gender and income of
up to two minimum wages were associated with primary headache and migraine type.
The primary headache was associated with subjects of the white race; watching television
and playing video games for more than 3 hours per day, for example. The sitting posture,
semi-lying down, and distance from the eyes to the mobile phone and tablet longer
than 20 cm were associated with primary headache and the three types of headaches.
Conclusion: The results allow us to conclude that there is a high prevalence of primary
headaches in college students and that socioeconomic factors related to the use of
electronic devices are associated with the presence of primary headaches.

Keywords: headache; prevalence; risk factors; epidemiology.

INTRODUCTION

Electronic media such as television, computer, video games, cell phones, and tablets
are being used in various daily activities related to work, education, and leisure, by all
age groups'?.

Among the complaints associated with excessive use of electronic devices, headaches
seem to be the most prevalent in adolescents and university students®. There are sev-
eral classifications for headaches, but in this population, the most prevalent are primary

headaches, defined as disorders in themselves, caused by independent pathomechanisms
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and not by other disorders such as migraines, tension-type head-
aches, or group headaches’.

Various international epidemiological studies have investigated
the prevalence of headaches among university students. The prev-
alence of migraines among them was 7.9% in Southeast China®
17.8 in Turkey’ and 14.0% in Iran® and 32.5% in Saudi Arabia’,
24.0% in Brazil®. Data on headaches calculated 68.4% in Saudi
Arabia’, 22.6% in Turkey’, and 32.0% in Brazil'’.

Brazilian and international literature describes the etiology of
primary headaches as multifactorial. The following factors are in-
cluded: psychosocial (anxiety, nervousness, depression, emotional
stress), sociodemographic attributes (gender, age), sleep disorders
(insomnia and interrupted sleep), and ergonomic (excessive muscle
contraction of the cervical muscles, physical effort, incorrect pos-
tures)'?. Some international literature reflects on the relationship
between electronic media and primary headaches in undergraduate
students™!*. However, no data on this exist on the topic in Brazil.

Studies on the prevalence of risk factors associated with primary
headaches are essential since it correlates with comorbidities and
school absenteeism among students. It also bears treatment and
rehabilitation expenses for the public health system. Primary head-
aches are responsible for a large share of the consultations in health-
care units and are associated with a high socio-economic impact.
It leads to a loss of productivity and decreasing life quality. A study
calculated the expenses associated with migraine headaches in the
European Union approximately 27 billion pounds sterling and the
cost of the remaining types of headaches as measurably higher'>'s.

This study will serve as a reference source for other investiga-
tions since the availability of Brazilian data on the association be-
tween headaches and sedentary behavior of university students
(TV, computer, tablet, and cell phone) is scarce.

The study aims to investigate the prevalence of primary head-
aches and to analyze the association between sociodemographic
characteristics and the use of electronic devices (TV, computer,

tablet, and phone) in university students.

METHODS

An investigation with a cross-sectional design was conducted
with university students. The study was approved by the Ethics
Committee in Research with Human Beings at the University of
Sagrado Coragao, Bauru, Sdo Paulo, Brazil (no. 1,701,057).

The sample size was calculated using the following parameters:
the population equal to 5,941 students, including the bachelor’s
and teaching degree, the prevalence of the outcome unknown
(50%), sampling error equal to 4 percentage points, and a con-
fidence interval of 95% (95% CI). The sample size obtained was
multiplied by two because of the effect of the study delineation
(defp), with 20% of expected losses and 15% for association stud-
ies, totaling 1,143 students.

https://doi.org/10.7322/abcshs.2020005.1793

In the selection process, the proportion of students distributed
according to courses and classes was considered. Thus, the sample
was drawn in two stages, with the raffles performed at random.
At first, the sampling unit was the course, and all students were
eligible to participate in the study, considering the density of stu-
dents per course. Second, all classes (smaller sample units) of the
courses were considered eligible for the study. A simple random
stratified sampling method was used, and the density of classes
per period of each course was considered.

The exclusion criteria were: (a) international students in insti-
tutional exchanges, (b) in the gestation period, and (c) students
with physical limitations (morbid obesity, amputations, and spi-
nal cord trauma).

An authorization letter was requested from the University in

approval of the study.

Data collection

The procedures adopted for data collection included: (a) prior
contact via e-mail or telephone with professors of each course.
The terms of consent and the questionnaire schedule was at-
tached, and (b) training procedures of the evaluators.

Data were collected between March and April 2016 by trained
interviewers (theoretical and practical), and a standardized proto-
col was used to minimize possible intra- and inter-evaluator errors.

The following procedure was performed to collect the data:
first, the researchers explained the research objectives, and stu-
dents were informed about the ethical aspects. Subsequently, they
were asked to sign the Free and Informed Consent Form (ICF).
The questionnaires were distributed with the receipt of instruc-
tions and recommendations for completion, with no deadline.
While completing the questionnaires individually, questions by
the students were promptly answered by the interviewer.

The coding was performed by the interviewers and reviewed
by the fieldwork supervisors. For quality control, a questionnaire
with a reduced number of questions was completed by 10% of the

university students.

Instruments

University students were classified according to gender, age,
marital status (married or consensual union, single, separated,
and widowed), skin color (white, black, brown, yellow, and indig-
enous), and family income (up to two minimum wages, three to
five minimum wages, six minimum wages or more).

The questions regarding electronic devices were based on pre-
vious studies'”" and were as follows: “In a normal week class, do
you watch TV?” (yes/no); “How many times a week do you watch
TV?” (once or twice, three or four times, five times, more than five
times); “How many hours a day do you watch TV?” (less than one,
two, three, four, five, and more than five a day); “Do you use your

computer/video game?” (yes/no); “What type of computer do you
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use?” (Desktop, Laptop); “Do you sit in front of your PC, without
getting up, for more than 1.5 hours?” (yes/no); “What is the height
of the screen of your PC?” (eyes above the midpoint of the screen,
eyes approximately in the middle point of the screen, eyes below the
mid-point of the screen); “What is the distance from your eye to the
screen while using a PC?” (<20 cm, 20 cm to 25 cm, 25 cm to 30 cm,
and >30 cm); “How many times a week do you use your computer
or videogame at home?” (once or twice, three or four times, five
times, more than five times); “How many hours a day do you use a
computer or videogame at home?” (less than one, two, three, four,
five, more than five a day); “Do you use your cell phone?” (yes/no);
“In what posture do you use your mobile phone?” (Standing, sit-
ting, lying, or semi-lying); “Average daily time using a cell phone?”
(<1h,2to3h,3to4h, and >4 h); “What is the eye-to-screen dis-
tance during the use of the mobile phone?” (<10 cm, 10 to 15 cm,
15 to 20 cm, and >20 cm); “Do you use a tablet?” (yes/no); “In what
posture do you use the tablet?” (standing, sitting, lying, or semi-
lying); “Average daily time using the tablet?” (<1 h, 2 to 3 h, 3 to
4 h, and >4 h); “What is the eye-to-screen distance during the use
of your tablet?” (<10 cm, 10 to 15 cm, 15 to 20 cm, and >20 cm).

The primary headache variable was assessed using a question-
naire for the initial diagnosis of primary headaches, developed at
the Headache Clinic of the Hospital das Clinicas of the Ribeirdo
Preto Medical School, USP. It was based on the criteria proposed by
the International Headache Society, 2 Edition®. This instrument
allows the diagnosis of primary headaches, such as migraines, ten-
sion-type headaches, stress headaches, and others. It was validated
in an epidemiological study of the prevalence of headache in the
urban population of the city of Ribeirdo Preto-SP. The students were
asked about the presence of headaches during the last three months.
The criteria established by the International Headache Society>*
were used to classify the types of primary headaches. The students
were grouped into four categories: 1) migraine; 2) tension-type
headache; 3) other types of headaches; 4) without headache®*'.

The data were analyzed using the SPSS statistical program, ver-
sion 10.0 (SPSS, Chicago, USA). Descriptive analyses and the calcu-
lation of prevalence ratios (PR) were performed, with a 95% confi-
dence interval (CI). Demographic, socioeconomic, and electronic
devices were considered independent variables. Independent vari-
ables with a significance level of p<0.20 in the bivariate analysis
were included in a Poisson regression model with robust variance.
The assumptions required for Poisson regression to yield a valid
result were respected. The prevalence ratios (PR) were calculated,

and their respective confidence intervals (CI) at 95%.

RESULTS

A total of 1,143 students were studied, with less than 2.05% re-
fusals. Regarding the sociodemographic aspects, it is noted that
82.9% of men and 90.0% of women are aged between 18 and
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25 years, 77.2% of men and 83.3% of women are white, 92.0% of
men and 91.8% of women are single, and 78.1% of men and 79.6%
of women are middle income.

Regarding the variables related to the use of electronic devices,
it was noted that 79.0% of men and 86.9% of women reported
watching TV; 43.3% of men and 53.0% of women watched TV for
more than three times a week; 94.0% of men and 90.6% of women
used computers for more than three times a week; 63.8% of men
and 87.6% of women did not use video games; 98.2% of men and
99.6% of women used cell phones; 76.3% of the men and 82.2%
of the women used the cell phone in the sitting posture; 51.5% of
the men and 66.8% of the women used the cell phone in the semi-
lying posture; 60.4% of the men and 76.0% of the women reported
to use the cell phone daily for more 3 hours a day; 59.5% of the
men and 84.9% of the women reported to use the cell phone at a
distance from the eyes smaller than 20 cm; 87.7% of the men and
84.9% of the women did not use the tablet.

In Table 1 the total number of subjects, 60.7% (CI 57.8-63.5%)
reported primary headaches, 42.6% (CI 38.0-47.2%) in men and
72.0% (CI 68.5-75.2%) in women.

As shown in Table 1, 40.6% of men and 59.3% of women pre-
sented with migraines; 41.1% of men and 30.3% of women report-
ed stress headaches, 27.8% of men and 6.7% of women reported
another type of headache.

In the multivariate analysis, the sociodemographic character-
istics (Table 2), associated with primary headache were female
gender, white race, and income.

Table 3 shows an association between primary headache and
the following variables: watching TV for more than 3 hours a day,
playing videogames for more than three hours, using a cell phone
in a semi-lying posture, using a cell phone at a distance of more
than 20 cm, using a tablet, using a tablet in the sitting position,
and using a tablet at a distance of more than 20 cm.

The regression analysis by type of headache (Table 4) showed

that the variables income, number of hours on TV, semi-lying

Table 1: Distribution of absolute and relative frequencies as the
prevalence of primary headache.

Male (n=439)

[ % oo | v | % [ e ]

Primary Headache

Female (n=704)

No 252 574 527619 197 279 247314
Yes 187 426 38.0-472 507 720 68.575.2
Migraine 76 406 33878 301 59.3 55.0-63.5
Tensiontype . 414 343483 154 303 26.5-345
headache
OtherTypes o 578 218346 34 67 4892

of headache

Cl: Confidence Interval
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Table 2: Multivariate analysis for associations of sociodemographic
characteristics with the primary headache in university students.

] Primary headache
Variables Total “ PR (95% CI)
Sex

Male 439 153 34.8 1.00

Female 704 455 64.6 3.39(2.26-4.37)
Age range

18 to 20 501 276 55.2 1.00

18 to 25 497 264 53.1 0.96 (0.86-1.08)

18 to 30 85 43 50.6 0.92(0.73-1.15)

31 or over 60 25 417 0.76 (0.55-1.03)
Ethnicity

Asian 26 7 26.9 1.00

White 925 512 553 3.16 (1.27-7.87)

Mulatto 150 75 50.0 2.46 (0.95-6.52)

Indigenous 6 1 16.7 0.78 (0.07-8.63)

Black 36 13 36.1 1.99 (0.63-6.29)
Marital Status

Married 82 40 48.8 1.00

Single 1050 560 53.3 1.09 (0.87-1.37)

Separated 1 8 72.7 149 (0.98-2.28)
Income

Over 5 minimum wage 83 48 578 1.00

yvgg'ez*mi”im“m 151 84 557 0.94(0.59-157)

From 3 to 5 minimum
wage

909 476 54.9 0.80 (0.50-1.26)

Cl: Confidence Interval, PR: prevalence ratio

Table 3: Multivariate analysis for associations of electronic devices
with the primary headache in university students

Primary headache
Variables Total
o [ | Pr@swo)

Watch TV

No 184 83 4541 1.00

Yes 959 525 547 1.21(1.02-1.44)
How many times TV per week

Up to 2 times 325 166 511 1.00

3 times or more 634 359 56.7 1.11(0.96-1.26)
Number of hours of TV per day

Up to 2h 395 199 504 1.00

3h or more 564 326 578 1.44 (1.14-1.82)
Use of PC

No 7 2 286 1,00

Yes 1136 606 53.3 1.87(0.58-6.03)

Height of the computer screen

Above the midpoint 317 171 54.0 1.00

At the midpoint 602 308 512 0.95(0.83-1.06)

Below the midpoint 217 127 58.6 1.06 (0.93-1.26)
Continue...

Table 3: Continuation.

Primary headache
Variables Total
o [ % | Preswo)

Distance from the eye to the computer

Up to 30 cm 636 352 55.3 1.00

30 cm or more 500 254 50.8 0.92(0.82-1.03)
How many times per week

Up to 2 times 85 45 529 1.00

3 times or more 1051 561 53.4 1.01 (0.82-1.24)

How many hours per day

Up to 2h 322 174 54.0 1.00

3h or more 814 432 53.1 0.98 (0.87-1.11)
Use of videogame

No 897 500 55.7 1.00

Yes 246 108 44.0 1.25(0.92-1.68)
How many times per week

Up to 2 times 181 80 442 1.00

3 times or more 65 28 431 0.97 (0.70-1.35)

How many hours per day

Up to 2h 188 78 414 1.00

3h or more 58 30 517 1.62(1.21-2.17)
Use of cell phone

No 11 5 45.5 1.00

Yes 1132 603 533 1.17(0.61-2.24)
What posture use the cell phone

Standing 695 378 544 106 (0.95-1.19)

Sitting 914 493 539 1.07 (0.93-1.24)

Lying down 543 303 55.8 1.10(0.98-1.22)

Semi-lying 696 393 56.4 1.37 (1.07-1.75)
Daily use time

Up to 2h 332 168 50.6 1.00

3h or more 800 435 54.4 107 (0.95-1.22)
Distance from the eye to the computer

Less than 20 cm 845 466 55.2 1.00

20 cm or more 287 137 477 131 (1.02-1.72)
Use of Tablet

No 983 509 517 1.00

Yes 160 99 619 3.51(1.64-751)
Posture using the tablet

Standing 34 19 559 1.05(0.78-1.43)

Sitting 119 68 571 227 (1.01-5.26)

Lying down 77 46 59.7 1.13(0.94-1.37)

Semi-lying 61 36 532 1,12(0.90-1.39)
Daily use time

Up to 2h 133 82 617 1.00

3h or more 27 17 518 1.02 ( 0.74-1.40)
Distance from the eye to the computer

Less than 20 cm 42 20 476 1.00

20 cm or more 118 79 66.9 2.22(1.05-4.54)

https://doi.org/10.7322/abcshs.2020005.1793
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Table 4: Multivariate analysis for associations of variables with
different types of primary headache in university students.

Tension-Type Headache

Income
Over 5 minimum wage 1.00
Until 2 minimum wage 0.03 1.92 (1.04-3.57)
From 3 to 5 minimum wage 0.01 1.88 (1.16-3.12)

Number of hours of TV per day
Up to 2h 1.00

0.04
Above 3h 1.40 (1.06-1.97)
Posture using the cell phone
Semi-lying
No 1.00
0.04
Yes 1.10 (1.02-1.82)
Posture using the tablet
Semi-lying
No 1.00
0.03
Yes 1.75 (1.05-2.92)

Migraine Headache

Sex
Male 1.00
0.001
Female 3.56 (2.67-4.76)

How many times TV per week
Up to 2 times 1.00
0.003
3 times or more 1.42 (1.11-1.84)
Number of hours of game per day

Up to 2h 1.00

0.02
3h or more 1.51 (1.06—2.15)
What posture use the cell phone
Semi-lying
No 1.00
0.04
Yes 1.31 (1.01-1.70)
Distance from the eye to the cell phone
Less than 20 cm 1.00
0.02

20 cm or more 1.40 (1.06-1.88)
Distance from the eye to the tablet
Less than 20 cm 1.00

0.02
20 cm or more 2.85 (1.17-7.14)

Other Types of Headache

Posture using the cell phone

Semi-lying
No 1.00
0.04
Yes 1.59 (1.02-2.49)

ClI: Confidence Interval, PR: prevalence ratio

https://doi.org/10.7322/abcshs.2020005.1793

posture in the use of a cell phone, and semi-lying posture in the
use of tablets associated with stress headaches. Whereas migraine
proved to be associated with the gender, number of times a week
watching television, number of hours a day using a game, posture
semi-lying on the use of mobile phones, use cell phones at a dis-
tance of more than 20 cm, and use the tablet at a distance more
than 20 cm. For all the other types of headaches, it was observed
that there was an association only with the semi-lying posture

while using a cell phone.

DISCUSSION

The results showed that the prevalence of primary headaches
in students was 60.7%, corroborating the studies conducted in
Turkey’” and Saudi Arabia’. Concerning the type of headache, as
in the literature, stress headaches and migraines occur most fre-
quently among university students, regardless of gender?' .

With the multivariate analysis, the variables that remained
significantly associated in the final model of the Poisson re-
gression with the primary headache were female, white race,
income, watching TV for more than three hours a day, playing
videogames for more than three hours, using mobile in semi-
lying posture, using a cell phone at a distance more than 20 cm,
using a tablet, using a tablet in the sitting position, and using
the tablet at a distance more than 20 cm. Regarding the type
of headache, it was demonstrated that the variables, income,
number of hours on TV, semi-lying posture in the use of cell
phones, and semi-lying posture in the use of tablets associated
with stress headaches. Whereas migraine proved to associate
with gender, number of times a week watching television, num-
ber of hours a day using a game, semi-lying posture while us-
ing mobile phones, use cell phones at a distance of more than
20 cm, and use the tablet at a distance more than 20 cm. For all
the other types of headaches, it was observed that there was an
association only with the semi-lying posture in the use of the
cell phone.

In the present study, the female gender was associated with
primary headache and migraine, similar to other studies™*.
Some studies report that this difference in women is related to
endocrine aspects and how they respond to stress and factors*>*.
Concerning migraine, it is due to hormonal variations, mainly re-
lated to the menstrual cycle*?.

Corroborating other studies®, the primary headache is as-
sociated with subjects of the white race. That is unlike the study
of Dawn et al.”, who found no association with black ethnicity.
The difference by race is consistent with a higher level of plate-
lets. The conjugating enzyme of tyramine phenol sulfotransferase
in black people than in white people. High levels of phenol sulfo-
transferases can protect against the primary headache metaboliz-
ing suspect triggering dietetic substances, including tyramine™®.
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Similar to a study in the United States?®*, an income level of
up to two minimum wages was associated with primary headache
and migraine type, while another study found no association®.

The higher prevalence of migraines in low-income groups is
contrary to the common belief that it is associated with a higher
socioeconomic status. It might be because the latter have more
regular access to specialized professionals®. Although migraines
may be more common in individuals of higher-income groups,
clinical studies in the general population show that the prevalence
of migraine increases as income decreases. The higher prevalence
of migraines in low-income groups may be explained by the type
of diet, stress, lack of access to healthcare services, and occupa-
tional and social factors.

Watching television and playing video games for more than
three hours a day was associated with primary headaches, mi-
graines, and stress headaches, corroborating another studie®.

More time spent using these devices may lead to a decrease in
free time for leisure activities. Improper postures for prolonged
periods and overloading of the visual system due to excessive
screen time triggers headaches?.

The sitting posture, semi-lying posture, and the distance of the
eyes to the mobile phone and tablet, more than 20 cm, were associ-
ated with three specific types of primary headaches. Several stud-
ies* have demonstrated the relationship between the duration
and frequency of use of mobile phones and tablets and headaches.
However, there is a shortage of studies on posture, mobile phone
usage, and headaches. The combination of these postures and the
distance between the equipment and the eyes is the reason for the
forward head posture (FHP). This posture promotes an increase
in the cervical vertebrae’s flexion of the lower and upper thoracic
regions and increases the extensions of the upper cervical verte-
brae’ It also leads to an extension of the occiput in C1, hyperex-
tension of the cervical spine, flattening of the lower cervical spine,
elevation, and protrusion of the shoulders***. All these changes

provoke an isometric muscle contraction in order to support the

head, stretching of the supra-hyoid muscles, narrowing of the in-
tervertebral foramina in lordotic areas of the cervical region, and
abnormal compression joints in the upper zygoapophyseal joints
and posterior portions of the intervertebral discs, resulting in
craniofacial pain, headache, pain in the neck and shoulder pain,
along with a decrease in the amplitude of the cervical movement,
muscle stiffness and sensitivity, and degenerative changes®.

The limitation of this study is that it is not representative of the
whole population, focusing only on students in a private univer-
sity in Bauru. Also, the questionnaire is based on self-reported
responses for all variables, which increases the risk of recall bias.
The presence or absence of primary headaches in the last twelve
months, which generates nonspecific results, makes it challeng-
ing to identify the primary headache. The cross-sectional design
of the study and the use of subjective data excluded the asso-
ciated risk factors’ causal link. No data were collected on how
headache interfered with the instrumental activities of daily life,
the psychosocial factors of university students, regarding dietary
habits (coffee, chocolate, pepper, alcoholic beverages, processed
foods, and others), and hormonal aspects (use of oral contracep-
tives, for example).

The main contribution and strength of this study relate to the
use of validated questionnaires, the number of individuals inter-
viewed, and the scarcity of data in Brazil.

It is concluded that there is a high prevalence of headaches
among college students. The variables, income, number of hours
on TV, semi-lying posture during cell phone use, and semi-lying
posture when using tablets were associated with stress headaches.
Whereas migraine proved to be associated with gender, number
of times a week watching television, number of hours a day play-
ing games, posture semi-lying while using mobile phones, use of
cell phones at a distance more than 20cm, and using the tablet at
a distance more than 20 cm. For all the other types of headaches,
it was observed that there was an association only with the semi-

lying posture in cell phone use.

REFERENCES

1. Costigan AS, Barnett L, Plotnikoff RC, Lubans DR. The health
indicators associated with screen-based sedentary behavior
among adolescent girls: a systematic review. J Adoles Health.
2013;52(4):382-92.
http://dx.doi.org/10.1016/j.jadohealth.2012.07.018

2. Saunders TJ, Vallance JK. Screen time and health indicators
among children and youth: Current evidence, limitations and future
directions. Appl Health Econ Health Policy. 2017;15(3):323-31.
https://doi.org/10.1007/s40258-016-0289-3

3. Barbosa Filho VC, Campos W, Lopes AS. Epidemiology of
physical inactivity, sedentary behaviors, and unhealthy eating
habits among Brazilian adolescents: a systematic review. Cienc
Saude Coletiva. 2014;19(1):173-93.
http://dx.doi.org/10.1590/1413-81232014191.0446

https://doi.org/10.7322/abcshs.2020005.1793

4. Torsheim T, Eriksson L, Schnohr CW, Hansen F, Bjarnason T,
Valimaa R. Screen-based activities and physical complaints
among adolescents from the Nordic countries. BMC Public Health.
2010;10:324.
http://dx.doi.org/10.1186/1471-2458-10-324

5. International Headache Society (HIS). Headache Classification
Subcommittee of the International Headache Society. The
international classification of headache disorders. 3™ ed.
Cephalalgia. 2018;38(1):1-211.
http://dx.doi.org/10.1177/0333102417738202

6. GuX, Xie Y. Migraine attacks among medical students in Soochow
University, Southeast China: a cross-sectional study. J Pain Res.
2018;12(11):771-81.
https://doi.org/10.2147/JPR.S156227

Page 6 of 8


https://doi.org/10.7322/abcshs.2020005.1793
http://dx.doi.org/10.1016/j.jadohealth.2012.07.018
https://doi.org/10.1007/s40258-016-0289-3
http://dx.doi.org/10.1590/1413-81232014191.0446
http://dx.doi.org/10.1186/1471-2458-10-324
http://dx.doi.org/10.1177/0333102417738202
https://doi.org/10.2147/JPR.S156227

Vitta A, Biancon RB, Cornélio GP, Bento TPF, Maciel NM, Perrucini PO

ABCS Health Sci. 2021;46:€021207

20.

Kurt S, Kaplan Y. Epidemiological and clinical characteristics
of headache in university students. Clin Neurol Neurosurg.
2008;110(1):46-50.
http://dx.doi.org/10.1016/j.clineuro.2007.09.001

Farhadi Z, Alidoost S, Behzadifar M, Mohammadibakhsh R,
Khodadadi N, Razieh Sepehrian, et al. The Prevalence of Migraine
in Iran: A Systematic Review and Meta-Analysis. Iran Red Crescent
Med J. 2016;18(10):e40061.

https://doi.org/ 10.5812/ircm;j.40061

Desouky DE, Zaid HA, Taha A. Migraine, tension-type headache,
and depression among Saudi female students in Taif University. J
Egypt Public Health Assoc. 2019;94(1):7.
https://doi.org/10.1186/s42506-019-0008-7

. Domingues RB, Aquino CCH, Santos JG, Silva ALP, Kuster GW.

Prevaléncia impacto da cefaleia entre pomeranos do interior do
Espirito Santo. Arg Neuropsiquiatr. 2006;64(4):954-7.
http://dx.doi.org/10.1590/S0004-282X2006000600013

. Pahim LS, Menezes AMB, Lima R. Prevaléncia e fatores

associados a enxagueca na populagdo adulta de Pelotas, RS.
Rev Saude Publica. 2006;40(4):692-8.
http://dx.doi.org/10.1590/S0034-89102006000500020

. Pessigatti BP, Rodrigues APC, Aguiar PV, Dias FM. Aspectos

biopsicossociais da saude de estudantes e funcionarios de
uma instituicao de ensino superior portadores de cefaleia. BrdP.
2020;3(1):19-24.

https://doi.org/10.5935/2595-0118.20200005

. Cho YM, Lim HJ, Jang H, Kim K, Choi JW, Shin C, et al. A

cross-sectional study of the association between mobile
phone use and symptoms of ill health. Environ Health Toxicol.
2016;31:€2016022.

http://dx.doi.org/10.5620/eht.e2016022

. Demirci S, Demirci K, Akgonul M. Headache in smartphone users:

a cross-sectional study. J Neurol Psychol. 2016;4(1):5.

. Messali A, Sanderson JC, Blumenfeld AM, Goadsby PJ, Buse DC,

Varon SF, et al. Direct and Indirect Costs of Chronic and Episodic
Migraine in the United States: A Web-Based Survey. Headache.
2016;56(2):306-22.

https://doi.org/10.1111/head. 12755

. Stovner LJ, Andrée C; On behalf of the Eurolight Steering

Committee. Impact of headache in Europe: a review for the
Eurolight project. J Headache Pain. 2008;9(3):139-46.
http://dx.doi.org/10.1007/s10194-008-0038-6

. De Vitta A, Trize DM, Fiorelli A, Carnaz L, De Conti MHS, Simeao

SFAP. Neck/shoulders pain and its relation to the use of tv/
computer/videogame and physical activity in school students from
Bauru. Fisioter Mov. 2014;27(1):111-18.
http://dx.doi.org/10.1590/0103-5150.027.001.A012

. Fernandes JAA, Genebra CVS, Maciel NM, Fiorelli A, Conti MHS,

De Vitta A. Low back pain in schoolchildren: a cross-sectional
study in a western city of Sdo Paulo state, Brazil. Acta Ortop Bras.
2015;23(5):235-8.
http://dx.doi.org/10.1590/1413-785220152305148842

. Bento TPF, Cornelio GP, Perrucini PO, Simedo SFAP, De

Conti MHS, De Vitta A. Low back pain in adolescents and
association with sociodemographic factors, electronic devices,
physical activity and mental health. J Pediatr. 2019;S0021-
7557(19)30279-7.

http://dx.doi.org/10.1016/j.jped.2019.07.008

Subcomité de Classificagao Internacional das Cefaleias (CIC).
Classificacdo Internacional das Cefaleias. 2 ed. Sao Paulo:
Alaude, 2006.

https://doi.org/10.7322/abcshs.2020005.1793

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Falavigna A, Teles AR, Velho MC, Vedana VM, Silva RC,
Mazzocchin T, et al. Prevalence and impact of headache in
undergraduate students in Southern Brazil. Arq Neuro-Psiquiatr.
2010,;68(6):873-7.
http://dx.doi.org/10.1590/S0004-282X2010000600008

Birru EM, Abay Z, Abdelwuhab M, Basazn A, Sirak B, Teni FS.
Management of headache and associated factors among
undergraduate medicine and health science students of University
of Gondar, North West Ethiopia. J Headache Pain. 2016;17:56.
http://dx.doi.org/10.1186/s10194-016-0647-4

Almesned IS, Algahtani NG, Alarifi JA, Alsaawy TN, Agha
S, Alhumaid MA. Prevalence of primary headache among
medical students at king Saud bin Abdulaziz University for
health sciences, Riyadh, Saudi Arabia. J Fam Med Prim Care.
2018;7(6):1193-6.

http://dx.doi.org/10.1186/s10194-020-1074-0

Schroeder RA, Brandes J, Buse DC, et al. Sex and Gender
Differences in Migraine-Evaluating Knowledge Gaps. J Womens
Health (Larchmt). 2018;27(8):965-73.
https://doi.org/10.1089/jwh.2018.7274

Vetvik KG, MacGregor EA. Sex differences in the epidemiology,
clinical features, and pathophysiology of migraine. Lancet Neurol.
2017;16(1):76-87.
https://doi.org/10.1016/S1474-4422(16)30293-9

Pavlovic JM, Akcali D, Bolay H, Bernstein C, Maleki N. Sex-related
influences in migraine. J Neurosci Res. 2017;95(1-2):587-93.
https://doi.org/10.1002/jnr.23903

Todd C, Lagman-Bartolome AM, Lay C. Women and migraine: the
role of hormones. Curr Neurol Neurosci Rep. 2018;18(7):42.
https://doi.org/10.1007/s11910-018-0845-3

Scher Al, Stewart WF, Liberman J, Lipton RB. Prevalence
of frequent headache in a population sample. Headache.
1998;38(7):497-506.
http://dx.doi.org/10.1046/j.1526-4610.1998.3807497 .x

Lipton RB, Munjal S, Alam A, Buse DC, Fanning KM, Reed ML,
et al. Migraine in America Symptoms and Treatment (MAST)
Study: Baseline Study Methods, Treatment Patterns, and Gender
Differences. Headache. 2018;58(9):1408-26.
https://doi.org/10.1111/head. 13407

Anderson RJ, Jackson BL. Human platelet phenol sulfotransferase:
stability of two forms of the enzyme with time and presence of
racial difference. Clin Chim Acta. 1984;138(2):185-96.
http://dx.doi.org/10.1016/0009-8981(84)90233-x

Winter AC, Berger K, Buring JE, Kurth T. Associations of
socioeconomic status with migraine and non-migraine headache.
Cephalalgia. 2012;32(2):159-70.
http://dx.doi.org/10.1177/0333102411430854

Kandil MR, Hamed SA, Fadel KA, Khalifa HE, Ghanem
MK, Mohamed KO. Migraine in Assiut Governorate, Egypt:
epidemiology, risk factors, comorbid conditions and predictors
of change from episodic to chronic migraine. Neurol Res.
2016;38(3):232-41.
https://doi.org/10.1080/01616412.2015.1114232

Lipton RB, Stewart WF, Celentano DD, Reed ML. Undiagnosed
migraine headaches. A comparison of symptom-based and
reported physician diagnosis. Celphalagia. 1992;152(6):1273-8.
http://dx.doi.org/10.1001/archinte.152.6.1273

Montagni |, Guichard E, Carpenet C, Tzourio C, Kurth T. Screen
time exposure and reporting of headaches in young adults: a
cross-sectional study. Cephalgia. 2016; 36(11):1020-27.
http://dx.doi.org/10.1177/0333102415620286

Page 7 of 8


https://doi.org/10.7322/abcshs.2020005.1793
http://dx.doi.org/10.1016/j.clineuro.2007.09.001
https://doi.org/
https://doi.org/10.1186/s42506-019-0008-7
http://dx.doi.org/10.1590/S0004-282X2006000600013
http://dx.doi.org/10.1590/S0034-89102006000500020
https://doi.org/10.5935/2595-0118.20200005
http://dx.doi.org/10.5620/eht.e2016022
https://doi.org/10.1111/head.12755
http://dx.doi.org/10.1007/s10194-008-0038-6
http://dx.doi.org/10.1590/0103-5150.027.001.AO12
http://dx.doi.org/10.1590/1413-785220152305148842
http://dx.doi.org/10.1016/j.jped.2019.07.008
http://dx.doi.org/10.1590/S0004-282X2010000600008
http://dx.doi.org/10.1186/s10194-016-0647-4
http://dx.doi.org/10.1186/s10194-020-1074-0
https://doi.org/10.1089/jwh.2018.7274
https://doi.org/10.1016/S1474-4422(16)30293-9
https://doi.org/10.1002/jnr.23903
https://doi.org/10.1007/s11910-018-0845-3
http://dx.doi.org/10.1046/j.1526-4610.1998.3807497.x
https://doi.org/10.1111/head.13407
http://dx.doi.org/10.1016/0009-8981(84)90233-x
http://dx.doi.org/10.1177/0333102411430854
https://doi.org/10.1080/01616412.2015.1114232
http://dx.doi.org/10.1001/archinte.152.6.1273
http://dx.doi.org/10.1177/0333102415620286

Vitta A, Biancon RB, Cornélio GP, Bento TPF, Maciel NM, Perrucini PO

ABCS Health Sci. 2021;46:€021207

35.

36.

37.

Szyjkowska A, Gadzicka E, Szymczak W, Bortkiewicz A. The
risk of subjective symptoms in mobile phone users in Poland
- an epidemiological study. Int J Occup Med Environ Health.
2014;27(2):293-303.
http://dx.doi.org/10.2478/s13382-014-0260-1

Stalin P, Abraham SB, Kanimozhy K, Prasad RV, Singh Z, Purty AJ.
Mobile Phone Usage and its Health Effects Among Adults in a Semi-
Urban Area of Southern India. J Clin Diagn Res. 2016;10(1):LC14-16.
http://dx.doi.org/10.7860/JCDR/2016/16576.7074

Zheng F, Gao P, He M, Li M, Tan J, Chen D, et al. Association
between mobile phone use and self-reported well-being in children:
a questionnaire-based cross-sectional study in Chongging, China.
BMJ Open. 2014;5(5):e007302.
http://dx.doi.org/10.1136/bmjopen-2014-007302

https://doi.org/10.7322/abcshs.2020005.1793

38.

39.

40.

Sudan M, Kheifets L, Arah O, Olsen J, Zeltzer L. Prenatal and
Postnatal Cell Phone Exposures and Headaches in Children.
Open Pediatr Med J. 2012;692012):46-52.
http://dx.doi.org/10.2174/1874309901206010046

Zheng F, Gao P, He M, Li M, Wang C, Zeng Q, et al. Association
between mobile phone use and inattention in 7102 Chinese
adolescents: a population-based cross-sectional study. BMC
Public Health. 2014; 4:1022.
http://dx.doi.org/10.1186/1471-2458-14-1022

Raine S, Twomey L. Posture of the head. shoulders and
thoracic spine in comfortable erect standing. Aust J Physiother.
1994;40(1):25-32.
http://dx.doi.org/10.1016/S0004-9514(14)60451-7

Page 8 of 8


https://doi.org/10.7322/abcshs.2020005.1793
http://dx.doi.org/10.2478/s13382-014-0260-1
http://dx.doi.org/10.7860/JCDR/2016/16576.7074
http://dx.doi.org/10.1136/bmjopen-2014-007302
http://dx.doi.org/10.2174/1874309901206010046
http://dx.doi.org/10.1186/1471-2458-14-1022
http://dx.doi.org/10.1016/S0004-9514(14)60451-7

