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Abstract

Background: Tension-type headache (TTH) is the most common primary headache disorder among medical students. It affects
academic performance and the quality of the student's daily lives.

Objective: This study aimed to investigate the prevalence of TTH and associated factors among students at King Abdulaziz University
(KAU) in Jeddah, Saudi Arabia.

Methods: A cross-sectional study involved students at KAU in the academic years from 4th to 6th grades during the calendar year of
2019. For sampling purposes, we adopted a stratified proportional random sampling technique, and for data collection, we used a self-
administered questionnaire. We defined TTH according to the diagnostic criteria in the third edition of the International Classification
of Headache Disorders (ICHD-3b) from the International Headache Society (HIS).

Results: A total of 387 medical students were approached, 50.1% were females, and 49.9% were males; their mean age was 22.8 +
SD 1.4. The lifetime TTH was 43.9%, and the 1-year prevalence TTH was 28.9%, these included both frequent TTH 25% and
infrequent TTH 73%. Only 2% suffered from chronic TTH. Female sex was an unconfounded predictor for TTH, and sleeping for
less than 8 hours/night was significantly associated with TTH (p<0.05). The most common aggravating factors included studying
stressors (83.3%), and psychological stressors (46.5%).

Conclusion: tension-type headache is a common problem among medical students. It is highly recommended to provide a stress-free

study environment, stress management courses, and relaxation programs.
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Introduction
Headache disorders are a significant public health
concern, constituting the most common complaint among
patients seeking medical care,! and considered the most
prevalent disorders of the nervous system.? It is estimated
that around half of the world population suffer from
headache,®® often lifelong illnesses.®” However, pain
perception changes with age, and the symptoms of
headache changes during lifespan.®

Headaches may be secondary to serious medical
conditions such as intracranial infections or neoplasms or
maybe primary including tension-type headache (TTH),
migraine, and cluster headache.>* Tension-type headache
is the most prevailing type, with prevalence of over
40%;%5° however, it is the least studied headache.®° The
next common type of primary headache is migraine,
ranging between 11-18%,'? and followed by a cluster
headache (3%).° Although primary headaches are non-
fatal, they result in substantial disability, diminish
productivity, and may deter social relationships and ruin a

person's quality of life. It may also lead to medication-
overuse headache.5"°

Tension-type headache typically bilateral, a band like,
pressing or tightening in quality, or dull ache, and radiates
from the forehead to the occiput or the neck muscles. It
can range from the occasional mild to daily disabling
headache (episodic or chronic). The episodic tension-type
further subdivided into two groups, the infrequent and the
frequent type.®'® On the other hand, migraine-type
headache is unilateral, and include nausea, vomiting,
photophobia, and phonophobia.®*® On the contrary to
migraine, routine physical activity does not exacerbate
TTH;*° nevertheless, all patients with frequent or severe
attacks need careful evaluation to exclude any serious
condition.®

On the ground that psychological and physical
stressors increase during the medical curriculum, medical
school students suffer from headaches more commonly
than the general population.**® The severity of headache
is significantly related to the negative impact of headache,
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which includes reduced academic performance,
absenteeism and discipline failures, in addition to reduced
quality of life, and increased diagnosis of comorbid
psychiatric conditions. >

The profound demographic and epidemiological
transitions worldwide which resulted in noticeable
reduction in mortalities increased the relative importance
of headache for public health, and warrant greater
attention in health policy decisions and research resource
allocation to provide stronger evidence of the need for
action.! in particular the impact of headache on medical
students which is understudied despite its high
prevalence.**

This study aimed to investigate the actual prevalence
of TTH headaches and associated factors among medical
students at King Abdul-Aziz University (KAU), the
largest public university in Jeddah, SA.

Materials and Methods

This cross-sectional study involved students at KAU in the
academic years from 4th to 6th grades during the calendar
year of 2019. By using a stratified proportional random
sampling technique, 387 medical students were enrolled in
the study. After obtaining approval letter from both the
research committee of the Joint Program of Family
Medicine and the Institutional Review Board (IRB) of
KAU, and after obtaining written consent from the
students, a self-administered questionnaire was handed to
them during their rotation at the hospital.

The internal validity and reliability of the
questionnaire were tested using Cronbach's alpha test.
Both medical and research experts assessed the face and
content validity. The questionnaire involved three parts.
The first part assessed socio-demographic characteristics,
medical history, and health-related habits such as physical
activities, smoking, eating, and sleeping habits. The
second part inquired about the headache profile, designed
to comply with International Classification of Headache
Disorders - third edition (ICHD-3b) from the International
Headache Society (HIS),* and the third part comprised
questions about factors that aggravate or relieve headache,
headache management and impact of headache on the
student's achievement such as Grade Point Average
(GPA).

Tension-type headache was defined as a student who
had experienced ten or more attacks of headache (criterion
A) during the past year, and which had lasted for at least
30 minutes to 7 days each (criterion B). The headache

accompanied by at least two of the following four pain
characteristics: bilateral location, non-pulsating (pressing
or tightening), mild-to-moderate severity, and not
aggravated by routine physical activity (criterion C), in the
absence of features that characterize migraine, such as
nausea, vomiting, photophobia, and phonophobia, but
could include either photophobia or photophobia, but not
both (criterion D). Besides, the headache was not
attributed to other disorders (criterion E).**'’ Chronic
TTH defined as a headache that lasts for more than 15
days/ month (for more than six months) and fulfilling all
the criteria for TTH. While Episodic TTH further sub-
classified into Infrequent and frequent tension-type
headache. Infrequent TTH defined as headache of at least
ten episodes occurring fewer than one day per month on
average (fewer than 12 days/year) and fulfilling all the
criteria for TTH, and Frequent TTH defined as headache
of at least ten episodes occurring on more than one but
fewer than 15 days/ month for (less than six months) at
least three month and fulfilling all the criteria for TTH.313
Life-long TTH was assessed as headache fulfilling all the
criteria for TTH during a lifetime but not applying the
diagnostic criterion A (at least ten episodes of headache).'®

Statistics

Descriptive statistics were conducted in terms of
frequency (n) and proportions (%). Bivariate analyses
(Pearson chi-square tests with Yates' correction for
continuity when a 2x2 table) performed to study the
association between the 1-year prevalence TTH (Y/N) and
sociodemographic and health-related covariates. The un-
confounded effect of the predictors assessed using
multivariable logistic regression and included in the model
factors that were significantly associated with the one-year
prevalence TTH from the bivariate analyses, and factors
that are known causes of the TTH, based on knowledge of
the existing literature. Enter method was the model used
for building up the Logistic regression model. The model
included the following predictors; Gender, Age, family
income, having a chronic illness, having daily morning
breakfast, performing physical activities, stress level, and
sleeping hours. The likelihood ratio, score, and Wald tests
used to evaluate the overall model. Significant results of
p<0.05 indicated that the model was more effective than
the null model and that all observations predicted to
belong in the largest outcome category. Hosmer—
Lemeshow (The goodness-of-fit test) yielded a ¥2(8) of
7.278 and was insignificant (p=0.507), indicating that the
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model was well-fitting to the data (Table 4). Statistical
significance defined at the 5% level, and analyses were all
carried out using IBM SPSS Statistics V.20 for Mac.

Results

Demographics

A total of 387 medical students were approached, 50.1%
were females, and 49.9% were males, their ages ranged
from 20 to 36 years, and only 7% were married. More than
half of them had family income more than 15000 SR;
fourth grade level constituted 39.0% of the students,
followed by 5th grade (34.1%) and 6th grade (26.9%)
(Table 1).

Description of health-related characteristic of the
students are summarized in table 2. More than one-third of
the students do not perform any physical activity, while
only 19.1% have regular body exercise, and less than one
third (23.8%) used to have daily breakfast. The bulk
(81.9%) were non-smokers, but the majority of them drink
coffee regularly, mostly once per day (39.3%), however
energy drink was minimal. Only one third declared
sleeping problem, although only one third slept for a
minimum of 8 hours/night (31.8%). Only 57 (14.7%)
students were suffering from chronic illness, and they
suffered from varying degrees of stress; however, most of
them (66.9%) were capable of managing their stress.

Prevalence of TTH

The lifetime prevalence of headache was 66.4% (257
students), while lifetime TTH (not including criterion A of
ICHD-3b) was 43.9% (170 students). One-year prevalence
of TTH (including criterion A through E of ICHD-3b) was
28.9% (112 students), these included both frequent TTH
25% (28 students) and infrequent TTH 73% (82 students).
Only 1.8% (2 students) met the criteria for chronic TTH

(Fig. 1).

2,2%

28,25% /

82,73%

= Chronic TTH

Infrequent Episoide TTH = Frequent Episodic TTH

Fig. 1: Tension-type headache among medical school
students

Covariates
In the univariate analyses (Table 3), only the gender of the
students found related to TTH, as females were
significantly at higher risk of TTH (x2: 4.88, P-value
0.027). Although generally sleeping trouble was not
different between students with and without TTH, there
was a significant difference in respect to sleeping hours,
as sleeping for less than 8 hours/night was associated with
a higher rate of TTH (2: 9.20, P=0.002). None of the other
health-related characteristics, namely having a chronic
illness, performing physical activities, smoking,
breakfasting, or coffee drinking, were related to TTH.
Neither stress level or GPA had an association with TTH
(p>0.05).

Results of the multivariate logistic regression analysis
did not differ from the results of the univariate analyses,
and the regression coefficients (e ) using the Wald chi-
square showed that both gender variable and sleeping
hours remained statistically significant in the final
regression model (p<0.05), while all other covariates
remained insignificant (Table 4).

Aggravating and relieving factors

The most common aggravating factor for TTH among
medical students was studying stressors (83.3%), followed
by psychological stressors (46.5%). Additional factors
included a decrease in caffeine intake (34.7%), a decrease
in meals (28.8%), and a decrease in sleeping hours
(10.6%) (Fig. 2). In order to manage stressors, 70% of the
students reported that they practice relaxation, 30% spend
time with their family and friends, 25% perform physical
exercise, 21% practice religious rituals and prayers, and
19% use ventilation techniques (Fig. 3). However, the
conventional method to relieve headache was taking
analgesic pills (33%), caffeine (11.6%), or a combination
of both pills and caffeine (15.2%) (Fig. 4).

/ 3@2i%) 32 (28.6%)
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Fig. 2: Aggravating factors for tension-type headache
among medical students
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Fig. 4: Methods used by students to manage their
headaches

Table 1: Demographic characteristics of medical students
(n=387).
Variable | N | %
Age group Meanz SD 22.8 + 1.4 (minimum=20,
Maximum=36j)

=22 155 40.1
=23 232 59.9
Gender

Female 194 50.1
Male 193 49.9
Marital state

Married 27 7.0
Single 360 93.0
Level of family income

>15000 SR 209 54.0
>10000 -15000 SR 89 23.0
> 5000 — 10000 SR 58 15.0
<5000 SR 31 8.0
Educational level

4th-year medical student 151 39.0
5th-year medical student 132 34.1
6th-year medical student 104 26.9

Table 2: Health-related characteristics of medical students

(n=387).
Variable N %
level of physical activity
Daily exercise 74 19.1
Occasional 177 45.7
Non 136 35.1
Have breakfast every
morning
Always 92 23.8
Often 125 32.3
Rarely 170 43.9
Current smoking
No 317 81.9
Yes 70 18.1
Coffee drinks
None 93 24.0
One/day 152 39.3
Two/day 93 24.0
> three/day 49 12.7
Energy drinks
None 357 92.2
One/day 27 7.0
Two/day 3 .8
Have sleeping trouble
No 278 71.8
Yes 109 28.2
Sleeping hours at night
< 8hours 264 68.2
> 8 hours 123 31.8
Have chronic illness
No 330 85.3
Yes 57 14.7
Stress level
Sever 118 30.5
Medium 159 41.1
Mild 110 28.4
Know how to manage
stressors
No 128 33.1
Yes 259 66.9
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Table 3: Bivariate analysis for predictors of tension-type headache among medical students (n=387)

Covariate TTH* present (%) TTH absent (%) %2 df P-value
Age 0.90 1 0.343
<23 49 (31.6) 106 (68.4)

=>23 63 (27.2) 169 (72.8)

Gender 66 (34.0) 128 (66.0) 4.88 1 0.027
Female 46 (23.8) 147 (76.2)

Male

Marital status 8 (29.6) 19 (70.4) 0.01 1 0.935
Married 104 (28.9) 256 (71.1)

Single

Family Income 8 (25.8) 23 (74.2) 3.07 3 0.381
=5000 SR 14 (24.1) 44 (75.9)

5000 — =10000 32 (36.0) 57 (64.0)

1000 -15000 58 (27.8) 151 (72.2)

> 15000

Academic level 40 (26.5) 111 (73.5) 0.77 2 0.681
4th-year medical student 41 (31.1) 91 (68.9)

5th-year medical student 31 (29.8) 73 (70.2)

6th-year medical student

Physical activity 17 (23.0) 57 (77.0) 1.69 2 0.430
Daily 55 (31.1) 122 (68.9)

Occasional 40 (29.4) 96 (70.6)

None

Sleeping trouble 77 (27.7) 201(72.3) 0.74 1 0.389
No 35(32.1) 74 (67.9)

Yes

Sleeping hours 89 (33.7) 175 (66.3) 9.20 1 0.002
< 8hours 23 (18.7) 100 (81.3)

> 8 hours

chronic illnesses 15 (26.3) 42 (73.7) 0.22 1 0.636
No 97 (29.4) 233 (70.6)

Yes

Smoking status 97 (30.6) 220 (69.4) 2.35 1 0.126
No 15 (21.4) 55 (78.6)

Yes

Have morning breakfast 57 (26.3) 160 (73.7) 1.72 1 0.190
Regularly 55 (32.4) 115 (67.6)

Rarely

Coffee Drinks 25 (26.9) 68 (73.1) 0.25 1 0.615
No 87 (29.6) 207 (70.4)

Yes

Stress Level 26 (23.6) 84 (76.4) 3.47 2 0.176
Mild 45 (28.3) 114 (71.7)

Moderate 41 (34.7) 77 (65.3)

High
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Grade Point Average 7 (20.6) 27 (79.4) 4.84 0.184
<35 23 (28.0) 59 (72.0)
3.6-4 41 (25.9) 117 (74.1)
4.1-4.5 41 (36.6) 72 (63.7)
4.6-5

*TTH= Tension-type headache

Table 4: Multiple logistic regression analysis for tension-type headache among medical students (n=387)
Predictors for TTH B SEp | Wald’s y2 df P ep 95% ClI

OR

Constant -0.379 | 0.845 0.201 1 0.654 0.685
sex -0.637 | 0.252 6.415 1 0.011 0.529 0.323- 0.866
Age group -0.016 | 0.241 0.004 1 0.947 0.984 0.614 - 1.578
Family income -0.010 | 0.120 0.007 1 0.935 0.990 0.783 - 1.252
Having chronic illness -0.093 0.344 0.073 1 0.788 0.911 0.465-1.788
Have morning breakfast 0.445 0.249 3.202 1 0.074 1.560 0.958 - 2.540
Perform Physical exercise 0.005 0.170 0.001 1 0.975 1.005 0.721- 1.402
Stress level 0.168 0.157 1.135 1 0.287 1.183 0.869 - 1.610
Sleeping hours -0.900 | 0.278 10.480 1 0.001 0.407 0.236 - 0.701
Test 12 df P
Overall model evaluation
Likelihood ratio test 21.677 8 0.006
Score test 20.67 8 0.008
Wald test 64.22 1 0.000
Goodness-of-fit test
Hosmer & Lemeshow 7.278 8 0.507

Discussion

The particular purpose of the current study was to
determine the prevalence of TTH; by using a validated and
structured diagnostic tool for collecting the data, we
increased the reliability and power of the study. Besides,
we used a tightened diagnostic criterion for TTH, by
applying all criteria for diagnosing chronic and episodic
TTH, in particular the exclusion of symptoms associated
with migraine (nausea or vomiting; and photophobia and
phonophobia). Thus, we eliminated migraines, the next
common type of primary headache.

The lifetime prevalence of TTH among our subjects
(43%) was similar to many studies, including the global
TTH prevalence (all ages) in the Straube and Andreou
2019 review.”®* The 1-year prevalence of TTH (28.9%)
was also consistent with the 1-year prevalence rate of TTH
(29.1%-30.8%) reported from public surveys in Mongolia
and Korea (19,20). However; it was slightly higher than
the estimated global mean (20.77%) reported in 2010
Global Burden of Disease (GBD),?! probably because our

study subjects are medical schoolers who are at higher risk
of suffering from headache, and secondly because the
epidemiology of TTH is changing, with noticeable
increasing trend over years.>?> Concerning medical
students, different rates reported from as low as 18.1% to
as high as 66.81%. This variability attributed in part to the
fact that different studies used different criteria and
different population groups for diagnosing TTH.%-2
There are no consistent reports for the association
between stress and TTH in the literature; some studies
reported a positive association,?” while others did not
detect a similar association,’® nevertheless; a high
percentage of TTH sufferers in the current study referred
their headache to either studying or psychological
stressors, and it seems that they preferred to manage their
stressors by natural methods to alleviate their headaches
rather than to use medications. In this study, a higher
proportion of students with GPA > 4.5 complained from
TTH, and This signifies that headache is probably not
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reducing GPA by disturbing studying; on the contrary,
hard-working and diligence are provoking TTH.

In the multivariate analysis, female students and
students with lower sleeping hours had significantly
higher rates of TTH, and these results support the previous
studies that reported an association between TTH and
female sex and sleep disorders.?22® Unlike other studies,
there was no difference in our study concerning the
performance of physical exercise among TTH free and
TTH sufferers.® The effect of age on TTH was hard to
assess among students as they were close in age.

Limitations

A limitation of this study is the cross-sectional design,
which does not provide evidence of the temporal
relationship between exposure and outcome, and apart
from gender as a causative variable for TTH, only with a
longitudinal design, it is possible to establish a cause-
effect relationship between TTH and other variables. In
spite that this study conducted at one college in Jeddah
city, we expect larger generalizability of the results
considering that KAU represented the largest public
university in the region and being a target for medical
students from many villages and territories in the region.
Besides, given that the prevalence results are consistent
with the knowledge of the existing literature, we expect
high validity and reliability of the current study.

Conclusion

Tension-type headache is a common problem among
medical students, and stress-free study environment, stress
management courses, and relaxation programs are highly
recommended.
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