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Abstract

Background
Headache disorders represent a major public health problem globally. It is more in developing countries
with the rising trends in young adults affecting negatively their quality of life. There has been very little
information on the epidemiology of headache disorder in the Jammu division of the north Indian
population.

Aim
The present study is aimed to �nd out the prevalence of headache and its two major types i.e., migraine
and TTH (Tension-Type Headache) in population of Jammu division.

Methods
The study was conducted in two phases: (Phase I: Face-face interview and Phase II: E-based sampling)
and sufferers of headaches were incorporated into the study based on the ICHD-3 criteria for a
representative sample. Frequency distribution and mean ± SD were used in descriptive statistics to
describe the data sets, while a t-test, chi-square test, and a logistic regression model using odds ratio were
used in inferential statistics.

Results
A total of 3,148 subjects were recruited and found the overall prevalence of headache was 53.84% with a
female preponderance (38.18%) in comparison to male 15.66%. Regarding the type, migraine was found
to be highly prevalent (33.25%) type than TTH (20.58%). Female suffering from migraine shows the
highest prevalence (25.28%). Regarding the environmental factors, bright light OR: 5.81, 95% CIs [4.96–
6.81] loud sound OR: 5.17, 95% CIs [4.44–6.03], stress OR: 3.58, 95% CIs [3.07–4.17], empty stomach OR:
3.42, 95% CIs [2.93–3.98] increases the likely hood of the diseases. Also, high comorbidity association
was found in between PCOS OR: 8.63, 95% CIs [3.95–18.85], panic disorder OR: 5.04, 95% CIs [1.94–
3.05], anxiety OR: 4.53, 95% CIs [3.90–5.27], IBS OR: 3.80, 95% [1.76–8.23] with headache.

Conclusion
The prevalence of headache is high in the Jammu division of J&K India with migraine being the high
prevalent type. Light and sound with high intensity, empty stomach, stress, and less water intake are
some highly associated environmental risk factor that increases the severity diseases.
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1. Introduction
Headache is the most common, painful, expensive, and stressful condition in the world and is mentioned
as the third topmost disabling disease after low back pain and depressive disorder (Steiner et al., 2020).
The two most prevalent neurological disorders associated with primary headaches are migraine and
tension-type headaches (TTH). Global Burden Disorder- 2019 (GBD-2019) has shown that Italy shows the
maximum frequency of prevalent cases per year i.e., 49.02% followed by Norway (47.98%) and Belgium
(47.64%). Developed nation like USA, Russia, UK and Germany shows the prevalent rate of about
42,780.87, 40,971.76, 42,509.08 and 43,855.96 prevalent cases per 100,000 (GBD Compare | IHME Viz
Hub (healthdata.org). According to the Global Burden of Disease research-2019, headache disorders were
the third most frequent cause of disability out of 369 diseases and injuries (Global Burden of Disease-
2019).

Headache has covered a signi�cant portion of global public health issues ranging from impeding
everyday functioning, loss of productivity, increasing �nancial burdens, and restricting social contact
(Wilkes et al. 2021). Adolescents have higher rates of all types of headaches than younger children which
negatively impacts their school activities, future life, and family life (Luvsannorov et al., 2020). It has
been estimated that only migraine considerably causes low e�ciency of job productivity with greater
absenteeism and presenteeism, impairment in daily activities as well as more visits to healthcare
providers. All of these signi�cantly correlated with the cause of higher economic loss (Igarashi et al.,
2020; Wong et al., 2020; Buse et al., 2020). It has been estimated that presenteeism alone costs are
estimated to be over US$1296, which is higher than absenteeism costs (US$370) (Wong et al., 2020).

Although the prevalence of headache is an important epidemiologic measure and understanding the
prevalence, risk factors associated with headache in populous nations like India is essential to
comprehend the entire scope of the headache burden. This may have a positive impact on upcoming
disease prevention and health promotion programs as well as present national or local initiatives that can
bene�t the healthcare system. Some studies have been conducted in different regions of India including
south India and eastern India (Kulkarni et al., 2015; Ray et al., 2017) including in the Kashmir division of
Jammu & Kashmir (UT) (Malik et al., 2012; Masoodi et al., 2016). But, due to the lack of headache-related
studies in the division of Jammu (north Indian population), it is hard to determine how common
headache issues are in the population.

Therefore, in the current study was aimed to �nd out the prevalence of the headache condition and its
two major types including migraine and TTH in the region of the Jammu Division (Location: 32.73° N and
74.87° E) of the north Indian population. In addition, we evaluated the multiple environmental
factors/lifestyles which may enhance the likelihood of headaches and many disorders associated with
headaches, i.e., comorbidity. This is the �rst attempt of survey-based research in the Jammu division;
hence, this insight shall provide the foundation for future research.

2. Material & Method
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2.1. Sample Selection
In this survey-based epidemiological study, subjects were enrolled using a random sampling method from
the Jammu division of the north Indian population, from February 2021 to April 2022. The sampling
process was done in two phases, wherein phase-I, using the approach of simple random sampling,
subjects were enrolled from the Jammu population by face-face interview. Each participant was briefed
about the research procedure and informed consent was obtained.

But due to the COVID-19 pandemic and lockdown measures, we used E-based sampling via email with
the aid of Google form (Phase II). Data collected from the E-based method was cleaned before merging
with data collected from the face-to-face interview. All the incomplete data from the participants were
excluded by our two authors (A.C.P & S.S).

The inclusions of migraine patients from the representative participants were based on the criteria of the
International Classi�cation of Headache Disorders - ICHD-3. Questionnaires were designed according to
the ICHD-3 to diagnose the headache and its types including migraine and tension-type headaches and
their features among the Jammu population. The strategy or schematic concept for selecting the sample
and use of ICHD-3 criteria is depicted in the (Fig. 1).

2.2. Statistical analysis
For the descriptive data analysis of variables, mean ± standard deviation and frequency distribution were
utilized for the continuous and discrete variables respectively. To �nd out the signi�cant difference
between the continuous variable and discrete variable, t-test and chi-square analysis were used. To
establish the signi�cant association between the environmental risk attribute and the headache, a logistic
regression model using an Odds ratio (OR) with 95% con�dence interval (CIs) and a p-value with < 0.05
was used. All the calculation was done using the free online statistical software including T-test
calculator (graphpad.com), Chi-Square Calculator 2x2 (socscistatistics.com), and MedCalc's Odds ratio
calculator. For the presentation of the association value/ OR value, “Edge weighted spring embedded
layout” was used to draw the association, and Cytoscape: An Open-Source Platform for Complex Network
Analysis and Visualization was utilized to draw the structure.

3. Result

3.1. Demography characteristics
A total of 3,148 subjects (24.87 ± 10.32) representing the male 1223 (38.85%) and female 1925 (61.14%)
with a mean age of 25.73 ± 11.55 and 24.32 ± 9.42 respectively were included. The difference between
the mean age was found to be extremely statistically signi�cant (p value = 0.0002) and the observed
difference was due to chance. The participants included were from different regions of the Jammu
division, where many were seen from the Jammu district (37.26%), Kishtwar (17.24), Kathua (13.18%)
Udhampur (10.10%) (Fig. 2A). Regarding the marital status of the participants, the majority were found un
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married (79.86%) (Fig. 2B) and concerning the occupation status of the participants, the majority were
found to be students with (77.22%) (Fig. 2C). It seems that the subjects mostly favor the mixed dietary
pattern including the veg and non-vegetarian, but between veg and non-vegetarian many were found to
prefer the non-vegetarian diet (27.98%) (Fig. 2D). Intake of water (measured in liters) was also observed
where it was found that 31.16% of participants take 2liter of water per day and more than 5 liters only
3.04%. (Fig. 2E). Other lifestyle factor estimates including smoking, alcohol, and physical activity were
presented in (Fig. 2F). The detailed demographic features and frequency distribution of the participants is
presented in (Table 1).
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Table 1
Frequency distribution of demographic features

variable Grouping Total (n) (%) Male (n) (%) Female (n) (%)

Sample size N/A 3148 1223 1925

Calculation N/A n/3148*100 n/1223*100 n/1925*100

Age 10 to 19 yrs. 1072 (34.05%) 448 (36.63%) 624 (32.41%)

20 to 35 yrs. 1656 (52.60%) 580 (47.42%) 1076 (55.89%)

36 to 55 yrs. 337 (10.70%) 148 (12.10%) 189 (9.81%)

56 to 75 yrs. 84 (2.66%) 47 (3.84%) 37 (1.92%)

Marital status Married 633 (20.10%) 274 (22.40%) 359 (18.64%)

Unmarried 2514 (79.86%) 948 (77.51%) 1566 (81.35%)

Divorce 1 (0.03%) 1 (0.08%) 0 (0%)

Occupation Student 2431 (77.22%) 889 (72.69%) 1542 (80.10%)

Govt. Job 278 (8.83%) 166 (13.57%) 112 (5.81%)

Pvt. Job 211 (6.70%) 156 (12.75%) 55 (2.85%)

Retired 12 (0.38%) 12 (0.98%) 0 (0%)

House wife 216 (6.86%) 0 (0%) 216 (11.22%)

Community Hindu 2273(72.20%) 799 (65.33%) 1474 (76.57%)

Muslim 809 (25.69%) 405 (33.11%) 404 (20.98%)

Sikh 61 (1.93%) 19 (1.55%) 42 (2.18%)

Buddhist 5 (0.15%) 0 (0%) 5 (0.25%)

Water intake < 1 l 359 (11.40%) 87 (7.11%) 272 (14.12%)

1 l 649 (20.61%) 218 (17.82%) 431 (22.38%)

2 l 981 (31.16%) 397 (32.46%) 584 (30.33%)

3 l 623 (19.79%) 260 (21.25%) 363 (18.85%)

4 l 273 (8.67%) 129 (10.54%) 144 (7.48%)

5 l 167 (5.30%) 83 (7.78%) 84 (4.36%)

> 5 l 96 (3.04%) 49 (4.006%) 47 (2.44%)

Diet Veg 1608 (51.08%) 486 (33.73%) 1122 (58.28%)

Non-veg 881 (27.98%) 406 (33.19%) 475 (24.67%)
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variable Grouping Total (n) (%) Male (n) (%) Female (n) (%)

Both 659 (20.93%) 331 (27.06%) 328 (17.03%)

Caffeine N/A 2237 (71.06%) 855 (69.91%) 1382 (71.79%)

Dairy Product N/A 2547 (80.90%) 951 (77.75%) 1596 (82.90%)

Junk Food N/A 1546 (49.11%) 542 (44.31%) 1004 (52.15%)

Smoking N/A 135 (4.28%) 115 (9.40%) 20 (1.03%)

Alcohol N/A 157 (4.98%) 135 (11.03%) 22 (1.14%)

3.2. Prevalence
In the present epidemiology study, the prevalence rate of headache was found near 53.84% with a mean
age of 24.95 ± 10.06. Representing the total prevalence of males with a mean age of 25.83 ± 11.51, it was
nearly 15.66% in compression to females (24.59 ± 9.39) where the rate was high quite 38.18%.

After sub-grouping of the “headache diagnosed participants” based on the criteria “where did they belong
to?”, the maximum prevalence was observed in the district of Jammu (41.23%) followed by the Kishtwar
(16.99%), Kathua (11.44%), and Udhampur district (10.10%). The frequency distribution of headache
prevalence is presented in the Jammu & Kashmir map (Fig. 3).

We also analyzed the different types of headaches, majorly the migraine “a neurovascular in�ammatory
disorder”, menstrual migraines/ hormonal headaches, and Tension-type Headache (TTH) (a stress-related
headache). We observed that the prevalence of migraine was found 33.25% with males (24.45 ± 10.76)
representing the total prevalence of 7.97% and females (24.23 ± 9) near 25.28%. Also, the “mensuration
migraine” prevalence of 11.34%. Another headache type that we observed was TTH, where the total
prevalence was found near 20.58% with males representing 12.89% and female was 7.68%.

Grouping headache subjects on the bases of the “age group”, it was observed that the highest prevalence
was found in the age group of 20–35 years (mean age: 23.79 ± 4.03) (young adults) representing 55.28%
with female dominance i.e., 75.77% (male:24.22%) (Table 2). Migraine was found to be more prevalent
(58.07%) in the same age group (20–35 years) than TTH (50.77%). But in the middle-aged group (36–55
years), the prevalence of TTH was slightly increased (13.27%) than migraine (9.83%).
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Table 2
Grouping of headache subjects using different age groups

Age Group Mean ± SD Headache (n = 
1695) (n) (%)

Migraine (n = 
1047) (n) (%)

TTH (n = 648)
(n) (%)

10–19
(Adolescent)

17.65 ± 
10.33

Total 532 (31.38%) 315 (30.08%) 217 (33.48%)

Male 184 (34.58%) 88 (27.93%) 96 (44.23%)

Female 348 (65.41%) 227 (72.06%) 121 (55.76%)

20–35 (YA) 23.79 ± 
10.33

Total 937 (55.28%) 608 (58.07%) 329 (50.77%)

Male 227 (24.22%) 127 (20.88%) 100 (30.39%)

Female 710 (75.77%) 481 (79.11%) 229 (69.60%)

36–55 (MAG) 44.16 ± 
10.35

Total 189 (11.15%) 103 (9.83%) 86 (13.27%)

Male 65 (34.39%) 26 (25.24%) 39 (45.34%)

Female 124 (65.60%) 77 (74.75%) 47 (54.65%)

56–75 (OAA) 61.21 ± 
10.39

Total 37 (2.18%) 21 (2.00%) 16 (2.46%)

Male 17 (45.94%) 10 (47.61%) 7 (43.75%)

Female 20 (54.05%) 11 (52.38%) 9 (56.25%)

YA: Young Adults, MAG: Middle Aged Group, OAA: Old Age Group

3.3. Association of environmental risk factors
As the study was not restricted to �nding the condition prevalence, we also explored the different
environmental risk attributes/lifestyle risk attribute which may contribute to the disease’s likelihood. A
diverse range of factors was found to be associated with headache which signi�cantly increases the
chance of diseases (Fig. 4).

Stress, an inevitable factor contributes signi�cantly to the likelihood of the diseases with an associated
value of OR: 3.58, 95% CIs [3.07–4.17] (p < 0.0001). After analyzing the different forms of stress,
educational stress {OR: 3.41 [2.81–4.12] (p < 0.0001)} was found to be more effective than emotional OR:
3.02, 95% CIs [2.38–3.83] (p < 0.0001), and physical stress which include the extreme household work,
long working hours, etc. OR: 2.07, 95% CIs [1.42–3.02] (p = 0.0001). Proper sleep is considered a good
indicator of a healthy life but a loss of sleep is a major contributor to the risk of various diseases. In this
respect, we also found that sleep less signi�cantly impacted the risk of headache (OR: 2.19, 95% CIs
[1.83–2.62] (p < 0.0001). Stress causes signi�cant loss of sleep with an association value OR: 2.28, 95%
CIs [1.8784–2.7854] (p < 0.0001).

We have also observed that headache subjects were signi�cantly associated with the low water intake,
including < 1 liter with an association ration of OR: 2.50, 95% CIs [1.97–3.17] (p-value: <0.0001), 2 liter OR:
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1.34, 95% CIs [1.13–1.59] (p = 0.007), and 3 liter OR: 1.1, 95% CIs [0.94–1.49] (p = 0.14). Regarding the
dietary habit, red meat/ non-vegetarian food was not found to be associated with the risk of headache
OR: 1.00, 95% CIs [0.85–1.18] (p = 0.9487), but on the other hand junk food, dairy products (such as milk,
curd, ice-creams, etc.) and caffeine intake were found to be signi�cantly associated with the condition
with an OR: 1.95, 95% CIs [1.69–2.25] (p < 0.0001), OR: 1.36, 95% CIs [1.14–1.62] (p = 0.0006) and OR:
0.80, 95% CIs [0.70–0.91] (p = 0.0015) respectively. Also, it was observed that an empty stomach
increases the risk of the condition by 3.4% (OR: 3.42, 95% CIs [2.93–3.98] (p < 0.0001).

Changes in the weather condition have also been found to increase the risk of headaches whereas the
hot temperature was found to increase the risk by 2.3% (OR: 2.35, 95% CIs [1.88–2.95] (p < 0.0001). Bright
light including bright sunlight, high beam light, �ashing/ �ickering of light, and sound (loud sound) was
found a major risk factor for headache, increasing the risk by OR: 5.81, 95% CIs [4.96–6.81] (p < 0.0001)
and OR: 5.17, 95% CIs [4.44–6.03] (p < 0.0001).

To this end, a lot of environmental risk factors have been found which are presented in the frequency
weighted association graph (Fig. 3) to be signi�cantly associated with the risk of headache. As we know,
minimizing the interaction with the environmental risk factor can signi�cantly minimize the risk of
headache.

3.4. Comorbidity
In the present study we have also explored the comorbidities associated with headache. As a result,
different diseases were found such as Hypo Thy (Hypothyroidism). OR: 2.5886, 95% CIs [1.0248–6.5386]
(p = 0.0442), IBS (Irritable Bowel Syndrome) OR: 3.8084, 95% [1.7610–8.2360] (p = 0.0007), PCOS (Poly
cystic Ovarian Syndrome) OR: 8.6336, 95% CIs [3.9528–18.8570] (p < 0.0001), anxiety OR: 4.5373, 95%
CIs [3.9000-5.2787] (p < 0.0001), hypertension (HT) OR: 2.9246, 95% CIs [1.9785–4.3231] (p < 0.0001),
depression OR: 1.9363, 95% CIs [1.1651–3.2181] (p = 0.0108), panic disorder (PD) OR: 5.0411, 95% CIs
[1.9463–3.0570] (p = 0.0009), uric acid (UA) OR: 4.7390, 95% CIs [1.0487–2.14158] (p = 0.0432). All the
comorbidity association presented in the ORs weighted comorbidity graph (Fig. 5). Signi�cant differences
have been found with respect to their frequency in between headache and non-headache.

4. Discussion

4.1. Prevalence rate
The Global Burden of Disease (GBD)-2019 has revealed that headache prevalence is much higher in the
top economically developed nations, with the greatest prevalence rates being observed in Italy (49.02%)
and the USA (45.11%). Regarding the India’s neighbouring countries and the states of India, the highest
prevalence has been recorded in Sri Lanka (37.2%) followed by Nepal (35.95) and the states of Sikkim
(38.08%) and Goa (35.24%) respectively (Global Burden of Disease (GBD)-2019).
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In the current study, high headache prevalence estimates were found (Fig. 3) which is also consistent with
the other epidemiological study conducted in different regions of India. In south India, headache
prevalence is 63.9% with a female preponderance of 73% in comparison to male (54.4%), TTH is 34.8%
and migraine 25.6% (female:32.4% & male: 18.6%) (Kulkarni et al., 2015). In the eastern states of India,
headache prevalence was 14.87% where the females were 23.51% and males were 5.44 and migraine
was 14.12% (males: 5.35% and 22.16%) (Ray et al., 2017). In the north Indian region, different studies
have shown that the headache prevalence is 63.9% wherein females were found to be more affected
(74.3%) as compared to males (32.6%). Prevalence of migraine was 13.44% with a female preponderance
(87.5%) (Nandha et al., 2013). A prospective observational study in the north Indian population found that
67.7% of patients had migraine and 32.2% of patients had tension-type headaches (TTH) (Sastry et al.,
2022). In the valley of Kashmir, headache in the pediatric population was observed where the frequency
was found at 66.4% with the female at 65.15% and male at 35.85%, Migraine at 26.98%, and TTH at
50.99% (Malik et al., 2012). Another group found the headache frequency rate equal to 66.20% (19–45
years) with female dominancy (61.82%) to male (38.18%). In migraine, the total prevalence was found
45.69% with 55.44% in females and 32.0% in males (Masoodi et al., 2016).

To this end, the prevalence of headache and its type varies from region to region and this disparity is
mighty due to the different sampling approach (simple random, clustered, strati�ed sampling), different
sample size, type of study (population-based/ hospital case-control, cohort), the differing methodology
adopted, differences in de�ning the criteria of headache prevalence (1 year vs. 3 months), coexisting
environmental factors, urban/rural differences, or ethnicity of the studied population.

4.2. Environmental risk factors
Headaches were strongly connected with concurrent disorders, routine drug use, analgesic use for
diseases other than headaches, and a variety of environmental risk variables (Nieswand et al. 2019). In
the present study, different environmental factors have been observed which increase the risk of
condition signi�cantly (Fig. 4).

In the present study, bright light was found signi�cantly (p < 0.0001) associated with headache (OR: 5.81)
and various studies have supported the fact that bright light within the range of 450 nm to 578 nm
wavelength signi�cantly alter the condition (Drummond, 1986; Main et al., 2000; Ofovwe & O�li, 2010).
Bright light signi�cantly excites the nociceptive neurons in super�cial laminae of trigeminal subnucleus
caudalis (Vc/C1) mediated by an intraocular mechanism and transmission through the TRG (Trigeminal
root ganglion) (Okamoto et al., 2010) and responsible for pain (Moulton et al., 2009). Bright light also
modulates the dura-sensitive neurons in the posterior thalamus whose axons are projected extensively
across layers I–V of somatosensory, visual, and associative cortices. The cell bodies and dendrites of
such dura/light-sensitive neurons were opposed by axons originating from retinal ganglion cells (RGCs),
predominantly from intrinsicality photosensitive RGCs (Retinal Ganglion Cells) (Noseda et al., 2010).
Other than the classical pathways, a research study has also supported the other non-classical pathway
mediated through the melanopsin, a photopigment that underlies subconscious vision, in the trigeminal
nerve (Matynia et al., 2016). CGRP (Calcitonin Gene Related Peptide), a potent vasodilator has been
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found to mediate the transfer of bright light stimulus and anti-CGRP or vasoconstrictive agents blocked
light-evoked neural activity (Okamoto et al., 2010; Navratilova et al., 2019).

Weather is another interesting risk factor that have been found to be a profound risk attribute of
headaches, as we have also observed that different weather conditions signi�cantly increase the
likelihood of headaches (See Result section). In support of our study, other studies have shown that
weather changes act as a trigger for headache onset or the worsening of ongoing headache symptoms
(Prince et al., 2004). Lower temperature and higher relative humidity have been signi�cantly associated
with the onset of a migraine period (Hoffmann et al., 2011). Increases and decreases in temperature lead
to a signi�cant increase in the number of migraine attacks (Scheidt et al., 2013). Temperature change
accounted for 16.5% of the variance in headache incidence in winter and 9.6% in summer (Yang et al.,
2015). This high variance is due to the variance for the temperature and sunshine duration, followed by
humidity and pressure during cold (Yang et al., 2011).

TRPM8 (Transient receptor-potential M8), a cation channel (Na+ and Ca++) is the prime candidate for
temperature sensation and is expressed in pain sensory neurons (McKemy et al., 2002) Genome-wide
association studies (GWAS) have implicated the TRPM8 channel in association migraine (Hautakangas
et al., 2022) and it has been found that decreased expression of TRPM8 is associated with a reduced risk
for migraine where homozygous carriers of rs10166942[C] were less sensitive to cold pain (McKemy et
al., 2002).

Stress can be physiological and oxidative wherein physiological stress includes social support,
loneliness, marriage status, social disruption, work environment, social status, social integration, etc, and
oxidative represents the increased reactive oxygen species and reactive nitrogen species in the blood.
Other than oxidative, physiological stress has greatly in�uenced the headache where it is found that an
increase in the stress intensity will increase the headache frequency (Schramm et al., 2015). Different
forms include occupational stress (Lin et al., 2007; Gillespie et al., 2015; Godwin et al., 2016), educational
stress (Ghorbani et al., 2013; Ibrahim et al., 2017) have been found to be associated with headaches.

Sleep quality is closely linked to headache (Yokoyama et al., 2019), which affects around 30–50% of
migraine patients, and is one of the reasons why migraine sufferers are prone to morning headaches
because of sleep deprivation. The impact of sleep disturbances increases self-reported pain and leads to
a disturbance of the descending pain inhibitory control system (Lin et al., 2016; Negro et al 2020).

Another important risk factor that was found to be signi�cantly associated with the condition was less
water intake (See Result Section). In support of our study, various studies have found that water
deprivation may play a role in migraine, particularly in prolonging attacks (Blau et al., 2004), and drinking
more water resulted in a statistically signi�cant improvement (Price & Burls, 2015). This water ingestion
provided relief from headache within 30min to 3hr. It is proposed that water deprivation-induced
headache is the result of intracranial dehydration and total plasma volume (Popkin et al., 2010). Studies
have also shown that water intake did not affect the number of headache episodes, but was associated
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modestly with a reduction in headache intensity and reduced duration of headache (Spigt et al., 2005).
Despite such bene�ts of water intake, it has also been shown that headache is also caused by drinking
cold water which is called “ice-water stimulus provoked headache” attributed to ingestion or inhalation of
a cold stimulus (Mages et al., 2017) and this pain perception is induced by a cold palatal stimulus
(Mattsson, 2001; Mages et al., 2017). There has been also reported that there has a negative correlation
between water intake and the frequency of headaches. (Khorsha et al., 2020).

The most extensively used psychostimulant substance in the world is caffeine, also known as
trimethylxanthine, an alkaloid that occurs naturally in several plants. The current study provides insight
into the risk-attribution potential of caffeine by demonstrating its modest risk capability which
signi�cantly (p < 0.0001) increases the chance of condition by 1.95fold. In support of our study,
population-based cases and controls have found that patients with chronic daily headache (CDH) were
more likely overall to have been high caffeine consumers before the onset of CDH (Scher et al., 2004).
Also, a prospective cohort study, conducted by Mostofsky and the group found that high levels of
caffeinated beverage intake may be a trigger of migraine headaches (Mostofsky et al., 2019). It has also
been shown that the sudden cessation of caffeine use after chronic exposures leads to a withdrawal
syndrome with headache as a dominant symptom (Shapiro, 2008), constipation, impaired behavioural
and cognitive performance, joint pains, decreased or increased blood pressure, increased heart rate, hand
tremor, increased diuresis, and abdominal pain (Juliano & Gri�ths, 2004; Meredith et al., 2013).

But in contrast to its risk attribution, with intermittent exposure, caffeine may act as a mild analgesic for
headache or as an adjuvant for the actions of other analgesics (Shapiro, 2008). The doses of 130 mg
enhance the e�cacy of analgesics in TTH and doses of ≥ 100 mg enhance bene�ts in migraine (Lipton
et al., 2017). It is not recommended to exceed 400–450 mg/day, because chronic repetitive exposures to
caffeine increase the risks for the development of analgesic-overuse headache, and chronic daily
headache (Hering-Hanit & Gadoth, 2003). Caffeine is rapidly and completely absorbed into the
bloodstream after oral ingestion, with peak blood levels reached in 30 min to 45 min. Caffeine with a
typical half-life of four to six hours is metabolized by the liver and is excreted by the kidneys via urine
(Meredith et al.2013). Caffeine molecules are structurally similar to adenosine and bind to adenosine
receptors on the cell surface and act as competitive inhibitors. As the inhibitory effect of caffeine on
adenosine receptors, the state of cortical hyperexcitability is established and this increases alertness and
improves cognitive function (Espinosa Jovel & Sobrino Mejía, 2017). Also, caffeine releases dopamine
and stimulates glucose utilization in the prefrontal cortex and a caudate nucleus respectively which help
in positive reinforcement and mediates motor activity and regulate the sleep-wake cycle respectively
(O'Callaghan et al., 2018).

We also observed that empty stomach/ fasting signi�cantly (p < 0.0001) increases the likelihood of
headache by 3.42fold, which is also supported by various epidemiological studies (Bánk & Márton, 2000;
Abu-Salameh et al., 2010). The length of the fasting-induced headache is dependent on the length of the
fast and pain is featured as non-pulsating, mild to moderately intense, wide, or centred in the frontal area
(Torelli & Manzoni, 2010). The fact has also been supported that after a long time if an individual takes a
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meal, the chance of postprandial fasting-related headaches increases which is featured with episodic in
nature, heaviness (AlAmri et al., 2021). The proposed mechanism depicts that a network of neurons and
astrocytes may collectively depolarize as a result of an imbalance between the excitatory and inhibitory
processes set by a lack of glycogen-derived glucose at the start of intensive synaptic activity. Activating
pannexin1 channels in neurons and starting parenchymal in�ammatory pathways, may stimulate
perivascular trigeminal afferents (Dalkara & Kilic, 2013).

In addition, dietary habit such as consumption of red meat/ non-vegetarian food was not found
signi�cantly ((p = 0.9487) associated with headache but on the other hand junk food, dairy products
(such as milk, curd, ice-creams, etc.) signi�cantly associated with the condition with an OR: 1.95, 95% CIs
[1.69–2.25] (p < 0.0001), OR: 1.36, 95% CIs [1.14–1.62] (p = 0.0006). Regarding diary products con�icting
result have been reported (Mansouri et al., 2020) and patients with migraines consumed less milk than
people without migraines (Nazari & Eghbali, 2012; Rist et al., 2015).

Enclosing the section, the present epidemiology study has presented a various range of environmental
risk attributes that signi�cantly increases the likelihood of headache. Patients with headaches need to be
enlightened about the risk factors that contribute to their condition so that they can avoid them and
possibly reduce their headache frequency.

4.3. Comorbidities
Co-morbidity is another great thing of concern that needs to be thought about and is de�ned as the
presence of two or more chronic conditions at the same time (Valderas et al., 2009). Comorbidity with
headache is a common concern, with more than a third of patients seen by primary care physicians
having four or more chronic health issues, and a small percentage having more than ten.

In the present epidemiological study, various condition has been found to be associated with headache
(Fig. 5). As in the present study, IBS was found to be highly associated with headache {OR: 3.8084, 95%
[1.7610–8.2360] (p = 0.0007)}. Different epidemiological research from different parts of the world has
shown the high rates of co-existing IBS and headache which supports our research (Chang & Lu, 2013;
Lau et al., 2014; Mirzaei et al.,2016; Li et al., 2017; Kawashima et al., 2020; Grover et al., 2021). Headache
sufferers speci�cally migraineurs with long headache history and high headache frequency have a higher
chance of being diagnosed with IBS. IBS and migraine share some similarities and can alter gut
micro�ora composition and thereby may affect the gut-brain axis and in�ammatory status (Arzani et al.,
2020). A key neurotransmitter i.e., serotonin plays a role in both conditions, wherein IBS serotonin causes
excessive bowel motions, a lot of digestive output, as well as visceral hypersensitivity in the gut, and
defective serotonin activity in the central nervous system is responsible for the migraine. (Camilleri,
2009). In addition, individuals with IBS and migraine have been found to have high family aggregation
and genetic variations, such as those in the serotonin reuptake transporter gene (5-HTTLPR) (Schürks et
al., 2010; Zhang et al., 2014).



Page 14/27

Other than IBS, PCOS was also found to be signi�cantly (p < 0.0001) associated with headache (OR:
8.6336). Different studies have shown that women with PCOS are burdened with multimorbidity which
includes hypertension, tendinitis, osteoarthritis, fractures, endometriosis, and importantly migraine
(Glintborg et al., 2015; Banday et al., 2022 Kujanpää et al., 2022). The PCOS-disease subnetworks were
subjected to pathway enrichment analysis and found a substantial relationship between PCOS and other
illnesses like hypertension and migraine (Ramly et al., 2019). Other conditions like anxiety, hypertension,
depression, and panic disorder are also comorbid conditions associated with the headache (Muayqil et
al., 2018; Caponnetto et al., 2021; Togha et al., 2022) including uric acid and (Yazar et al., 2021) and
hypothyroidism (Lima et al., 2017; Rubino et al., 2019; Spanou et al., 2019). Increased levels of uric acid
and serum cholesterol have been reported to strongly correlate with white matter hyperintensities; this
association may be explained by altered endothelial dysfunction and increased attack frequency
(Trauninger et al., 2011).

Comorbidity of diseases with headaches may be due to several reasons some of which include sharing
common pathophysiological mechanisms (Lauritzen et al., 2011), common risk factors including the
common genetic variants, and common environmental risk factors. Comorbidity with common diseases
is mostly concerned with the sharing of common risk attributes which are frequently used whether it is
genetic or environmental factors.

5. Conclusion
Headache affects millions of individuals across the country and is de�ned as a complicated
neurovascular condition, not merely a simple discomfort. Many different diseases are linked with
headaches and a diverse range of environmental, lifestyle and genetics factors have been observed.
Therefore, limiting the exposure to environmental factors could decrease the likelihood of occurrence of
headache. Hence, the headache is found to be a highly prevalent neurovascular condition among the
people of Jammu division of the north Indian population.
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Figures

Figure 1

Pictorial representation of the data collection in the present survey
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Figure 2

Demographic infographics: (A): Doughnut representing the total subject inclusion from the different parts
of the Jammu division (B): Column graph showing the martial status, (C): Doughnut graph represent the
occupation status of participants, (D): Dietary habit of the participants, (E): Doughnut diagram shows the
frequency of the total water intake in liter by the participants. (F): Presentation of frequency of different
data variable such as “physical activities”, “smoking”, & “alcohol usage”.  
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Figure 3

Prevalence of Headache in the Jammu region of north Indian population
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Figure 4

Environmental risk factor association: [Cytoscape 3.9.2: Weighted network based on measure of strength
of association i.e., Odds Ratio: Edges are de�ned by the OR values depicting the association between
different peripheral node and the core node].
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Figure 5

Comorbidity Weighted association graph: Hypo Thy (Hypothyroidism). OR: 2.5886, 95% CIs [1.0248-
6.5386] (p=0.0442), IBS (Irritable Bowel Syndrome) OR: 3.8084, 95% [1.7610-8.2360] (p=0.0007), PCOS
(Poly cystic Ovarian Syndrome) OR: 8.6336, 95% CIs [3.9528-18.8570] (p<0.0001), Anxiety OR: 4.5373,
95% CIs [3.9000-5.2787] (p<0.0001), Hypertension (HT) OR: 2.9246, 95% CIs [1.9785-4.3231] (p<0.0001),
Depression OR: 1.9363, 95% CIs [1.1651-3.2181] (p=0.0108), Panic disorder (PD) OR: 5.0411, 95% CIs
[1.9463-3.0570] (p=0.0009), Uric acid (UA) OR: 4.7390, 95% CIs [1.0487-2.14158] (p=0.0432) [Cytoscape
3.9.2: Weighted network based on measure of strength of association i.e., Odds Ratio: Edges are de�ned
by the OR values depicting the association between different peripheral node (Disorder) and the core
node i.e., Headache].
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