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Wearing proper personal protective equipment (PPE) such as N95 mask and goggles is mandatory for healthcare 
workers who deal with suspected or infected patients. Since the recent COVID19 pandemic, these measures have 
become mandatory practiced. We aimed to investigate the association between exposure to PPE and the occurrence of 
new-onset headaches, and its impact on pre-existing headaches. Cross-sectional study was done among healthcare 
workers who worked in some hospitals in Saudi Arabia during the COVID-19 outbreak.378 healthcare workers 
participated in the survey. Around 79% of them were aged between 21-30 years old. 47.9% of them were residents, 
followed by family physicians (14.8%) and nurses (14.3%). Approximately, 24% of the participants had pre-existing 
headaches, with migraine being the most common (54.5%). N95 face mask was used by 31.7% of the participants an 
while 43.7% used goggles. Nurses had a higher mean daily exposure time of 9.78±3.07 compared others (p-value < 
0.001). Around 16% of our respondents developed a new onset headache, longer duration of exposure was significantly 
associated with this type of headache (p-value <0.001), and it occurred more frequently in residents (43.1%). Of those 
who had prior headaches, 43.2% reported an increase in the frequency, and 36.4% attributed this change to the use of 
the face mask. 37.5% had an increased need for acute analgesic medication. PPE is associated with the occurrence of 
new-onset headaches and exacerbation of pre-existing headaches in healthcare workers. Shorter duration of exposure 
may reduce incidence and severity.  
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INTRODUCTION 

In December 2019, a new viral infection affecting 
mainly the respiratory tract was discovered in Wuhan, 
China (Li et al. 2020). The pathogen was later identified as 
a novel coronavirus 2019 (COVID -19)(Lu et al. 2020).The 
rapid spread of COVID -19 attracted global attention and 
was classified by the World Health Organization (WHO) as 
a public health emergency of international concern(Li et al. 
2020; World Health Organization. 2020) 

The virus spreads via droplets and contaminated 
surfaces and hands(Zhai et al. 2020).Therefore, handling 
suspected or confirmed cases of COVID -19 requires the 
efficient use of personal protective equipment (PPE) by 
medical personnel, i.e., N95 or higher face mask, 
respirator, face shield, goggles, clean, non-sterile gloves, 
and isolation gowns(Infection Control. 2019). Wearing this 
PPE is considered troublesome and uncomfortable by 
healthcare workers (Wong et al. 2020). Physical effects of 
working with PPE include fatigue, skin lesions, respiratory 
distress, communication difficulties, and headaches, as 

well as negative effects on overall performance 
(Swaminathan et al. 2020). 

The International Headache Society classification 
defines external compression headache (ECH) as a 
headache caused by constant stimulation of the 
cutaneous nerves by compression of the head (Olesen, 
2004), such as the pressure caused by wearing various 
types of headgear, including frontal lux devices, helmets, 
and even goggles (Pestronk and Pestronk, 1983; 
Krymchantowski et al. 2004; O’Brien, 2004; Kharbanda et 
al. 2008). In addition, ECH is usually felt as a constant 
pain in the areas exposed to the pressure; if the pressure 
persists, it can lead to severe migraine headaches 
(Olesen, 2004). 

There are few studies in the literature that have 
looked at the relationship between PPE and headaches. A 
study conducted during the SARS epidemic in Singapore 
concluded that 37.3% of healthcare workers reported 
headaches associated with N95 facemask(Lim et al. 
2006). Around 22% of ICU nurses reported that discomfort 
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was the main cause of mask removal (suboptimal 
compliance). In addition, 28% of them reported headache 
as one of the adverse effects of PPE (Rebmann et al. 
2013; Tabah et al. 2020). 

A recent study conducted shortly after the rise of 
COVID -19 cases in Singapore reported a prevalence rate 
of 81.0% of healthcare workers who had de novo PSA-
associated headache, and 91.3% of those who already 
had a headache diagnosis either "agreed" or "strongly 
agreed" that increased use of PSA had affected control of 
their headache (Ong et al. 2020). Another study from 
Pakistan reported that 28.2% of healthcare workers had 
de novo PPE-related headaches (Zaheer et al. 2020). In 
another Moroccan study, the incidence of de novo 
headache associated with PPE was 32.9%, while 29% 
experienced exacerbation of pre-existing headache (Hajjij 
et al. 2020). 

As a result of the ongoing outbreak of COVID -19, the 
increased duration of PPE exposure among healthcare 
workers provided us with a unique opportunity to 
investigate the association between PPE and headache to 
add to the current literature. Thus, the aim of our study 
was to investigate the prevalence and characteristics of 
new-onset headache associated with exposure to PPE 
(face mask and/or goggles) among healthcare workers in 
Saudi Arabia. In addition, the effects of PPE use on pre-
existing headache disorders should be investigated. 
 
MATERIALS AND METHODS 

A cross-sectional study has be conducted in Jeddah, 
Saudi Arabia, from June 2020 to January 2021, during the 
COVID-19 pandemic and has been approved by the 
biomedical ethical committee at King Abdul-Aziz 
University Hospital (KAUH) reference No. 373-20. All 
participants signed consents for participation. 

They were healthcare workers (HCW) of general and 
private hospitals in Saudi Arabia working during the 
COVID-19 outbreak, including nurses, physicians, and 
health allies (e.g., paramedics and respiratory therapists). 

Anonymous self-administered pre-designed 
questionnaire from another study was used and 
distributed as an electronic google form. It consisted of six 
sections from A to F, including demographic information, 
past medical history, patterns of using PPE since the 
beginning of COVID-19 pandemic, characteristics of any 
pre-existing headache disorder, personal view regarding 
the change in the character of any pre-existing headache 
since COVID-19, and the impact of the headache in 
overall work performance.  

We used a statistical package of the social sciences 
(SPSS) version 21 for statistical analysis. Descriptive 
analysis was used to study the baseline characteristics. 
Quantitative variables like duration of exposure by hours 
and days were calculated using mean and standard 
deviation and were compared using t-test and one-way 
ANOVA. Chi-square analysis was used to compare 
nominal demographic data and PPE usage patterns 

between those with and without the new onset of 
headache associated with PPE exposure. A p-value <0.05 
was considered significant. 

 
RESULTS 

A total of 378 HCWs have completed the online 
survey; 205 (54.2%) were males and 173 (45.8) were 
female. Among all participants, 299 (79.1%) were aged 
between 21-30 years old. Medical residents have 
contributed the most 181 (47.9%), followed by medical 
interns 56 (14.8%) and nurses 54 (14.3%) Table 1. 

Pre-existing headache was present in 92 (24.3%) of 
participants. Other known medical conditions within the 
participants including, asthma in 36 (9.5%), anxiety 33 
(8.7%), depression 20 (5.3%). Around 56 (14%) of our 
participants were smokers. 
Table 1: General demographic data of the study  

Characteristic No. of patients (%) 

Gender  

Male 205 (54.2) 

Female 173 (45.8) 

Age category  

21-30 299 (79.1) 

31-40 59 (15.6) 

>40 20 (5.3) 

Occupation  

Consultant 44 (11.6) 

Specialist 24 (6.3) 

Resident 181 (47.9) 

Medical interns 56 (14.8) 

Nurse 54 (14.3) 

Health allied 19 (5.0) 

Speciality  

Surgical speciality 92(24.4) 

Medical speciality 169 (44.7) 

ER 60 (15.9) 

ICU* 29 (7.7) 

Other 28 (7.4) 

Primary work location  

ER 69 (18.3) 

Inpatient wards 229 (60.6) 

Outpatients’ clinic 38 (10.1) 

Isolation wards 13 (3.4) 

Operating room 13 (3.4) 

Other 16 (4.2) 

*Intensive care unit 

*Intensive care unit 

PPE Usage Patterns 
In our results, 317 (83.9%) of participants have 

reported an increase in the frequency of PPE exposure 
since the COVID-19 outbreak. The majority used surgical 
face masks (68.3%), while N95 was used in (31.7%) of the 
participants, protective eyewear was used in (43.7%) of 
participants either goggles or visors. The average number 
of days per month where PPE used was 16.35±8.64. With 
an average daily duration of exposure of 7.58±3.87. One-
way ANOVA test revealed that across occupations, nurses 
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had a higher average daily duration of exposure 9.78±3.07 
compared to consultants 6.18±3.49, specialists 6.83±3.64, 
residents 7.34±4.43, and house officers 6.80±3.19 (p-
value <0.001). 

New onset of Headache Associated with PPE 
Exposure. 

Of the 378 respondents, 51 (16.9%%) experienced a 
new onset of headache since the beginning of COVID-19. 
28 (54.9%) were using N95 face mask, while 23 (45.1%) 
wore surgical mask Figure 1.  

 
Table 2: Characteristics of new onset headache 
 

Characteristics No. of patients (%) 

Side of headache  

Unilateral 16 (31.4) 

Bilateral 35 (68.6) 

Areas of pain from  
wearing facial mask 

 

Front 30 (58.8) 

Back 12 (23.5) 

Sides 9 (17.6) 

Areas of pain from 
 wearing protective eyewear 

 

Front 28 (54.9) 

Back 5 (9.8) 

Sides 2 (3.9) 

Not using 16 (31.4) 

Average number of  
days of headache 

 

<1 day 5 (9.8) 

1-4 days 23 (45.1) 

5-9 days 17 (33.3) 

10-14 days 5 (9.8) 

15-20 days 1 (2.0) 

Time interval between  
wearing PPE to the start of headache 

<60 minutes 27 (52.9) 

1-2 hours 8 (15.7) 

>2 hours 16 (31.4) 

Time interval between  
removal of PPE to the end of headache 

<60 minutes 31 (60.8) 

1-2 hours 7 (13.7) 

>2 hours 13 (25.5) 

Average intensity  
of each headache attack 

 

Mild 32 (62.7) 

Moderate 18 (35.3) 

Sever 1 (2.0) 

 
Figure 1: The percentage respondents presented with 
new-onset headaches using N95 versus surgical 
masks 
Characteristics of the new headache in relation to the 
PPEs were summarized in Table 2 

There was significantly higher duration of PPE 
exposure among those who developed new onset of 
headache (8.76±4.29 vs 6.93±3.58 p-value <0.001).New 
onset of headache was more frequent among residents 22 
(43.1%) followed by nurses 19 (37.3%) with significant p-
value <0.001. The time interval between wearing the face 
mask or protective eyewear to the onset of headache was 
less than 60 minutes in 27 (52.9%) of respondents. The 
attributed headache resolved spontaneously after removal 
of PPE within 60 minutes in 31 (60.8%) of respondents 
Table 2. 

23 (45.1%) of the respondents have reported an 
attack frequency of 1-4 days over a 30-day period. 
Headache intensity was graded as mild by 32 (62.7%) 
respondents. Neck discomfort was the most frequent 
associated symptom 27 (52.9%), followed by light 
sensitivity 11 (21.6%), sound sensitivity 10 (19.6%), and 
nausea and vomiting 7 (13.7%).During an attack, 
Paracetamol was the most frequently used drug 30 
(58.8%), followed by non-steroidal anti-inflammatory drugs 
(NSAIDS) 13 (25.5%). Among those who took analgesics, 
21 (41.2%) needed them 1 to 4 days per month. 7 (13.8%) 
needed a sick leave for couple of days due to the new 
onset of headache. 20 (39.2%) reported a decrease in 
work performance.  

Facial mask was reported by 32 (62.7%) respondents 
as the “likely” or “very likely” cause of their new headache 
while 10 (19.6%) of them attributed the headache to the 
use of protective eyewear alone.  

Course of Pre-Existing Headaches During COVID-19 
Pandemic 

Of those who had a previous history of headache, 
Migraine was the most commonly reported headache in 
48 (54.5%) respondents followed by tension type 
headache. Headache was unilateral in 49 (55.7%) of 
respondents and described as throbbing and 
heaviness/pressure sensation in 45 (51.1%) and 33 
(37.5%) respectively Table 3. 

The average number of days per month where 
headaches are experienced was 1-4 days in 48 (54.5%) of 
respondents. With average duration of each attack more 
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than 2 hours in 36 (40.9%) Table 3. 
Table 3: Characteristics of pre-existing headache 
 

Characteristics No. of patients (%) 

Type of pre-existing  
headache 

 

Migraine 41 (46.6) 

Migraine with aura 7 (8.0) 

Tension 34 (38.6) 

Cluster 6 (6.8) 

Location  

Unilateral 49 (55.7) 

Bilateral 39 (44.3) 

Quality  

Throbbing 45 (51.1) 

Stabbing 4 (4.5) 

Pulling pain 6 (6.8) 

Pressure/ heaviness 33 (37.5) 

Average numbers  
of days per month 

 

<1 day 16 (18.2) 

1-4 days 48 (54.5) 

5-9 days 17 (19.3) 

10-14 days 4 (4.5) 

>15 days 3 (3.4) 

Average duration  
of each attack 

 

<30 minutes 11 (12.5) 

30-60 minutes 16 (18.2) 

1-2 hours 25 (28.40 

<2 hours 36 (40.9) 

Average intensity  

Mild 23 (26.1) 

Moderate 57 (64.8) 

Sever 8 (9.1) 

Associated symptoms  

Nausea and vomiting 23 (26.1) 

Light sensitivity 53 (60.2) 

Sound sensitivity 48 (54.5) 

Neck discomfort 38 (43.2) 

Movement sensitivity 39 (44.3) 

 
38 (43.2%) of respondents reported an increase in 

average number of headache days per month, 32 (36.4%) 
of them attributed this change is likely due to use of facial 
mask. Similar findings were seen in regards of headache 
duration Table 3.  

 
Figure 2: Type pf pre-existing headaches among 

respondents who used PPE 

There was a “slight” or “significant increase” in acute 
medication usage reported by 33 (37.5%) of the 
respondents, and 13 (15.3%) opined that their work 
performance was affected “slightly” or “significantly.”. 
Types of pre-existing headaches are best illustrated in 
Figure 2. 
 
DISCUSSION 

Our current study explores the relationship between 
the new onset of headache and PPE in healthcare 
workers. The incidence of new onset of headache was 
about 17%, more commonly among those who used both 
facial masks and protective eyewear with an average daily 
duration of more than 8 hours. Our incidence is 
considered low compared to previous studies where they 
found an incidence of 28%, 32.9%, and 82 %(Hajjij et al. 
2020; Ong et al. 2020; Tabah et al. 2020; Zaheer et al. 
2020). A possible explanation is that most of our 
respondents used the surgical mask (68%) which is not 
considered a tight-fitting face mask as N95 which was the 
main face mask used by healthcare workers in the other 
studies.  

Nearly half of our respondents with new onset of 
headache fulfilled the criteria of headache due to external 
compression (ECH) by International Classification of 
Headache Disorders, 2nd Edition (ICHD-3)(Olesen, 2004), 
in which frontal and occipital areas where goggles and the 
straps of face mask are usually fit are the most frequently 
reported areas of pain Table 2, and more than half have 
experienced a resolved of headache within 60 minutes of 
removing the PPE.  

Within those who developed a new onset of 
headaches, 62.07% used acute analgesics medication, 
which coincides with another study where 59% required 
acute analgesics (Lim et al. 2006). However, this 
considered higher in comparison to 30% from a previous 
study (Ong et al. 2020). That may explain the other 
contrast with this report, in which more than 50% of our 
respondents did not experience any change in work 
performance, compared to 82.8% who reported at least a 
slight decrease in work performance in their cohort.  

The average duration of PPE exposure in our study 
among those who developed new onset of headache was 
8.76 hours. This result is concurrent with a previous report 
where they found that the daily duration of exposure is 
more than 4 hours among 60% of those with a new-onset 
headache (Zaheer et al. 2020). However, this is 
significantly longer than other reports of headache 
attributed to exposure to swimming goggles, tight hats, or 
even professional helmets, which developed 1-2 hours 
after wearing(Krymchantowski et al. 2004; O’Brien, 2004). 
That suggests the presence of predisposing factors to this 
type of headache, which needs to be studied. Prolonged 
exposure to stimuli such as external compression can lead 
to a more severe migraine in predisposed patients, 
explaining the associated symptoms reported 
(Krymchantowski, 2010). 
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The suggested path physiological mechanism of ECH 
from PPE wearing is the continuous irritation of the 
underlying branches of the trigeminal and occipital nerves, 
which innervate the head, face, and cervical region 
(Krymchantowski, 2010). Other etiological considerations 
that were not assessed in our study include hypoxemia, 
hypercapnia, and associated stress (Szeinuk et al. 2000; 
Radonovich et al. 2009; Shenal et al. 2012; Rebmannet al. 
2013). Moreover, Cervicogenic headache and tension-
type of headache could be other possible causes of neck 
discomfort as the most common associated symptoms 
with the new onset of headache (Barmherzig et al. 2019; 
Lianget al. 2019). 

Finally, our study is limited by the small sample size, 
the work overload among healthcare workers during the 
outbreak, which could explain the low survey response 
rate. A further large-scale prospective study is needed to 
confirm the relationship between PPE exposure and 
headache. Furthermore, we recommend studying the 
possible effects of other factors, including psychological 
and emotional stress and sleep disturbance and the 
impact of temperature and humidity. In addition, prolonged 
use of electronic devices and passive smoking can 
influence the development of headaches. 

CONCLUSION 
This paper outlines the prevalence and characteristics 

of new-onset headaches induced by PPE exposure and 
perceived change in pre-existing headaches amongst 
healthcare workers during the COVID-19 pandemic. With 
the relatively strong impact of the problem, shorter shifts 
duration of those who are using PPE most of the time is 
recommended. In addition, a study with a larger sample 
size with a prospective design is needed to confirm this 
association. 
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