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Abstract

Objectives: The aim of the study was to evaluate self-reported MADE during the COVID-19 pandemic
in dental healthcare practitioners and identify their possible risk factors. Material and Methods: An
anonymous questionnaire was sent to doctors of dental medicine in the time period from February
2022 to August 2022. The online questionnaire included demographic characteristics and clinical
characteristics: presence and deterioration of DED symptoms while wearing the face mask, person-
al protective face equipment, use of contact lenses, history of eye surgery, current use of medica-
tions, number of hours wearing face mask, and evaluation of subjective DED symptoms using mod-
ified Ocular Surface Disease Index (OSDI). Results: A total of 405 participants were included in the
study and an overall prevalence of MADE was 29.1% (95% Cl: 24.7 - 33.6). The participants who used
masks more than 6 hours per day during the whole day reported a higher OSDI score (12.5 (IQR =
2.6 — 29.2)) compared to the participants who used masks less than 6 hours/day (6.25 (IQR = 0 —
22.92); Mann-Whitney U Test p = 0.066). Multivariable logistic regression revealed the following
possible risk factors for self-reported MADE: age (older than 61 years) OR: 3.522 (95% Cl 1.448 -
8.563); p=0.05, and wearing the face mask more than 6 h at work OR: 1.779 (95% Cl 1.017 —3.113);
p=0.044. Conclusion: The prevalence of self-reported MADE among dental healthcare practitioners
appears to be significant. The use of a face mask for a prolonged duration increases OSDI scores.
MeSH Terms: face masks, dry eye, MADE, ocular discomfort, COVID-19, protective face equipment
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Introduction

Chronic condition known as dry eye disease (DED) is
a major issue on a global scale. One of the most frequent
reasons patients visit ophthalmologists is DED, which af-
fects hundreds of millions of people globally. DED was for-
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Uvod

Kroni¢no stanje poznato kao bolest suhoga oka (engl. dry
eye disease — DED) veliki je problem na globalnoj razini. S
obzirom na to da pogada stotine milijuna ljudi diljem svije-
ta, to je stanje jedan od naj¢es¢ih razloga zbog kojih pacijen-
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mally classified as a new entry disease 30 years ago, with its
definition changing and upgrading up until 2017, when a
new update was given by the second International Dry Eye
Workshop and the new definition was reported. DED dis-
ease is defined as “a multifactorial disease of the ocular sur-
face characterized by a loss of homoeostasis of the tear film,
and accompanied by ocular symptoms, in which tear film in-
stability and hyperosmolarity, ocular surface inflammation
and damage, and neurosensory abnormalities have etiologi-
cal roles” (1).

DED is a rapidly expanding health issue globally, with a
prevalence ranging from 20 to 50% worldwide (2). It is more
prevalent with age and in females (2), and traditionally it is
considered pertaining to the elderly population. The preva-
lence of DED is not globally constant. Factors such as sys-
temic medications, an ophthalmic surgery, as well as envi-
ronmental factors contribute to the increased prevalence of
DED (1). However, it is on the rise among the young; large
numbers of people are now experiencing it at a much earlier
age (3, 4). The increase in the prevalence of DED requires at-
tention of ophthalmologists because of the effects it has on a
patient’s quality of life.

The World Health Organization has officially recognized
that COVID-19 could be spread via the aerosol route, hence
the widespread use of face masks as well as physical distanc-
ing and hand hygiene was recommended during the COV-
ID-19 pandemic (5). Although physical distancing has not
always been practicable during the COVID-19 pandem-
ic, it is advised that people wear face masks in both pub-
lic and enclosed areas to prevent the spread of the virus. (6,
7). In most countries, the use of face masks has been man-
datory and it has become part of our daily routine. Hence,
it is recommended for healthcare professionals to wear a face
mask as important infection prevention measure in health-
care facilities. According to recommendations, Croatian
dentists should continue to wear face masks in dental offic-
es (8). Since December 2019 and the beginning of the CO-
VID-19 pandemic, when wearing face masks became inte-
grated as a daily routine, a new complication of prolonged
mask wearing has been reported, named the mask-related
dry eye (MADE) syndrome (9-11). DED is characterized by
a number of symptoms, such as soreness, dryness, itching,
and a foreign body sensation (12). For an accurate assess-
ment of DED, it is beneficial to record the subjective symp-
toms of DED using questionnaires completed by the patients
themselves in addition to clinical results (13). The aim of this
study was to evaluate self-reported MADE during the COV-
ID-19 pandemic in dental healthcare practitioners and iden-
tify their possible risk factors.

Material and methods

This cross-sectional study was carried out in cooperation
with the School of Dental Medicine, University of Zagreb,
and the Sestre milosrdnice University Hospital Centre. The
participants were registered dentists working in Croatian na-
tional healthcare facilities (both in private and public clin-
ics), as well as general or specialist dentists.
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ti posjecuju oftalmologe. DED je sluzbeno klasificiran kao
nova bolest prije 30 godina, a njezina se definicija mijenjala i
nadopunjavala sve do 2017, kada je na 2. Medunarodnoj ra-
dionici suhoga oka (engl. second International Dry Eye Wor-
kshop) azurirana postojeca i objavljena nova definicija. Tako
se sada DED definira kao ,multifaktorijalna bolest povrsi-
ne oka koju karakterizira gubitak homeostaze suznog filma i
pracena je o¢nim simptomima u kojima nestabilnost suzno-
ga filma i hiperosmolarnost, upala i oste¢enje povrsine oka
i neurosenzorne abnormalnosti imaju etiolosku ulogu” (1).

DED je globalni zdravstveni problem koji se brzo $i-
ri, s prevalencijom od 20 do 50 % diljem svijeta (2). Cesce
se pojavljuje s porastom dobi i kod Zena (2), a tradicional-
no se smatra boles¢u starije populacije. Globalna prevalen-
cija DED-a nije konstantna; ¢imbenici kao $to su sistemski
lijekovi, oftalmoloska kirurgija te okolidni ¢imbenici prido-
nose povecanoj prevalenciji (1). No medu mladima je u pora-
stu — kod velikoga broja ljudi sada se pojavljuje u ranijoj dobi
(3, 4). Porast prevalencije DED-a zahtijeva pozornost oftal-
mologa zbog uc¢inaka koje ima na kvalitetu Zivota oboljelih.

Svjetska zdravstvena organizacija sluzbeno je priznala
da se bolest COVID-19 moze §iriti aerosolom, pa je tijekom
pandemije preporucena Siroka uporaba maski za lice, drzanje
razmaka i higijena ruku (5). Takoder se savjetovalo koriste-
nje maski za lice u zatvorenim prostorijama i na javnim mje-
stima gdje distanciranje nije uvijek bilo moguée kao zdrav-
stvena mjera za sprjecavanje Sirenja bolesti COVID-19 (6,
7). U vecini zemalja koristenje maski za lice bilo je obve-
zno i postalo je dio svakodnevne rutine. Zato se zdravstve-
nim radnicima preporucivalo nosenje maske za lice kao vaz-
na mijera za prevenciju infekcija u zdravstvenim ustanovama.
Prema preporukama, hrvatski stomatolozi trebali bi nastavi-
ti nositi maske za lice u svojim ordinacijama (8). Od prosin-
ca 2019. i pocetka pandemije bolesti COVID-19, kada je no-
Senje maski za lice postalo svakodnevna rutina, prijavljena je
nova komplikacija zbog dugotrajnog nosenja maske nazva-
na sindrom suhoga oka povezanog s maskom (engl. mask-re-
lated dry eye — MADE) (9 — 11). DED karakeeriziraju broj-
ni simptomi kao $to su bol, suhoca, svrbez i osjecaj stranog
tijela (12). Za to¢nu procjenu, uz klinicke rezultate, korisno
je zabiljeziti subjektivne simptome DED-a s pomo¢u upitni-
ka koje ispunjavaju sami pacijenti (13). Cilj ove studije bio je
procijeniti samoprijavljeni MADE kod stomatologa tijekom
pandemije bolesti COVID-19 i identificirati moguce ¢imbe-
nike rizika.

Materijal i metode

Ovo presje¢no istrazivanje provedeno je u suradnji Sto-
matoloskog fakulteta SveuciliSta u Zagrebu i KBC-a Sestre
milosrdnice. Sudionici su bili doktori dentalne medicine za-
posleni u drzavnim zdravstvenim ustanovama (u privatnim
i drzavnim klinikama) te stomatolozi opée i specijalisticke
struke. Doktorima dentalne medicine registriranima u Hr-
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Doctors of dental medicine registered with the Croa-
tian Dental Chamber were emailed a link to a questionnaire
made using the open-source Google Forms® tool. The period
of data collection was from February 2022 to August 2022.
The questionnaire was sent to 1000 dental healthcare profes-
sionals, to which 405 dental professionals responded, which
accounts for the response rate of 40.5%. Participation in the
survey was fully voluntary and completely anonymous. Since
it was done online, participants did not sign their agreement
to participate. Prior to being able to access the questionnaire,
the participants had to read the informed consent document
and certify that they had read, understood, and agreed to
participate in the study. The Ethics Committee of the School
of Dental Medicine at the University of Zagreb approved the
study while taking the Declaration of Helsinki’s principles
into account.

The online questionnaire consisted of 17 questions in
three main sections. The first part included demographic
characteristics of the participants: age, gender, and place of
work (21 counties were grouped into five regions: the City
of Zagreb, Istria, Lika, Gorski kotar and Kvarner, Dalma-
tia, Northern Croatia, and Slavonia), two questions related
to the duration of face mask wearing analyzing the number
of hours wearing the face mask during the working hours as
well as during the whole day (divided into four categories: us-
ing a mask less than 3 hours, from 3 to 6 hours, from 6 to 9
hours, and more than 9 hours), and four YES/NO questions
regarding the presence of previous DED symptoms, current
use of artificial tears or other lubricant therapy to relieve dry
eye symptoms, presence of new DED symptoms using the
face mask, deterioration of DED symptoms while wearing
the face mask. The second part of the questionnaire collected
the data related to risk factors for DED symptoms including
use of contact lenses for refractive errors, history of eye sur-
gery, current use of medications, and wearing additional pro-
tective face equipment (visor, refractive glasses with or with-
out magnification, protective glasses, etc.).

The examination of subjective DED symptoms using the
modified Ocular Surface Disease Index (OSDI) was the fi-
nal step. An objective scale for determining the severity of
DED is the OSDI, and the original OSDI questionnaire
was modified by adding “while wearing a face mask” to the
end of each question (e.g., Have you experienced any of the
following during the last week while wearing a face mask?)
to determine the presence of DED symptoms or worsening
of previous symptoms, if present, after wearing a face mask
during the COVID-19 pandemic (14). A widely used, reli-
able, and valid scale for assessing the subjective severity of
DED is the 12-question Ocular Surface Disease Index (OS-
DI). The questionnaire was divided into three parts (three
questions) to evaluate three aspects of dry eye symptoms: the
frequency of symptoms experienced, how they affect vision-
related quality of life, and whether any environmental trig-
gers are present. There were three question types: “Have you
experienced any of the following during the last week while
wearing a face mask?” (items 1-5: eyes that are sensitive to
light, eyes that feel gritty, painful or sore eyes, blurred vision,
and poor vision); “Have problems with your eyes limited
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vatskoj stomatoloskoj komori e-postom poslana je povezni-
ca na upitnik izraden koristenjem Google Forms® alata otvo-
renog koda. Podatci su se prikupljali od velja¢e do kolovoza
2022. Upitnik je poslan na adrese 1000 stomatologa, a odgo-
vorilo je njih 405, $to ¢ini stopu odaziva od 40,5 %. Upitnik
je bio potpuno anoniman, a sudjelovanje dobrovoljno. Budu-
¢i da se provodio online, sudionici nisu dali pristanak u obli-
ku potpisa. Ipak, prije nego $to su mogli pristupiti upitniku
morali su procitati informirani pristanak i potvrditi da su ga
pro¢itali, razumjeli i pristali sudjelovati u istrazivanju. Eticko
povjerenstvo Stomatoloskog fakulteta Sveudilista u Zagrebu
odobrilo je studiju uzimajuéi u obzir nacela Helsinske dekla-
racije. Online upitnik sastojao se od 17 pitanja podijeljenih u
tri glavna dijela. Prvi dio obuhvacao je demografske podat-
ke sudionika: dob, spol i mjesto rada (21 Zupanija grupirana
je u pet regija: Grad Zagreb, Istra, Lika, Gorski kotar i Kvar-
ner, Dalmacija, Sjeverna Hrvatska i Slavonija), dva pitanja
odnosila su se na trajanje noSenja maske analiziraju¢i broj sa-
ti tijekom radnog vremena te tijekom cijelog dana (podijelje-
no u Cetiri kategorije: koristenje maske manje od 3 sata, od
3 do 6 sati, od 6 do 9 sati i viSe od 9 sati) i Cetiri DA/NE pi-
tanja o prisutnost prethodnih simptoma DED-a, o trenuta¢-
noj upotrebi umjetnih suza ili drugih lubrikantnih terapija
za ublazavanje simptoma suhog oka, o pojavi novih simpto-
ma DED-a zbog koristenja maski te o pogorsanju simpto-
ma DED-a tijekom nosenja maske za lice. U drugom dijelu
upitnika trazili su se podatci koji se odnose na ¢imbenike ri-
zika za simptome DED-a, ukljucuju¢i koristenje kontaktnih
leca za refrakcijske pogreske, povijest kirurskih zahvata na
oku, trenuta¢nu upotrebu lijekova i nosenje dodatne zastit-
ne opreme za lice (vizir, refrakcijske naocale s pove¢anjem ili
bez povecanja, zastitne naocale itd.). Ispitivanje subjektivnih
simptoma DED-a kori$tenjem modificiranog indeksa bole-
sti o¢ne povrsine (engl. Ocular Surface Disease Indeks — OS-
DI) bio je posljednji korak. Objektivna ljestvica za odrediva-
nje ozbiljnosti DED-a bio je OSDI, a izvorni OSDI upitnik
prilagoden je dodavanjem sintagme ,dok nosite masku za li-
ce” na kraju svakog pitanja (npr., Jeste li dozivjeli nesto od
sljede¢ega tijekom proslog tjedna dok ste nosili masku za li-
ce?) za utvrdivanje simptoma DED-a ili pogorsanje prethod-
nih simptoma, ako su prisutni, nakon nosenja maske za lice
tijekom pandemije bolesti COVID-19 (14). Siroko koristena,
pouzdana i valjana ljestvica za procjenu subjektivne tezine
DED-a jest indeks bolesti o¢ne povrsine (OSDI) od 12 pita-
nja. Upitnik je podijeljen u tri dijela (tri pitanja) kako bi se
procijenila tri aspekta simptoma suhog oka: ucestalost simp-
toma, kako oni utje¢u na kvalitetu Zivota povezanu s vidom
i postoje li neki okolisni okidaci. Bile su tri vrste pitanja: ,Je-
ste li dozivjeli nesto od sljede¢ega tijekom proslog tjedna dok
ste nosili masku za lice?” (stavke 1 — 5: o¢i koje su osjetlji-
ve na svjetlo, o¢i u kojima se pojavljuje osjecaj pijeska, bol-
ne ili ote¢ene o¢i, zamagljen i lo$ vid); ,Jesu li vas problemi
s o¢ima ogranicavali u obavljanju bilo ¢ega od sljedecega ti-
jekom proslog tjedna dok ste nosili masku za lice?” (stavke 6
- 9: citanje, no¢na voznja, koristenje racunala ili bankoma-
ta i gledanje televizije); i ,Jeste li osjecali neugodu u oc¢ima
u bilo kojoj od sljede¢ih situacija tijekom proslog tjedna dok
ste nosili masku za lice?” (stavke 10 — 12: mjesta ili podru¢ja
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you in performing any of the following during the last week
while wearing a face mask?” (Items 6 —9: reading, night-
time driving, using a computer or ATM, and watching TV);
and “Have your eyes felt uncomfortable in any of the fol-
lowing situations during the last week while wearing a face
mask?” (Items 10 —12: locations or areas with minimal hu-
midity, windy conditions, and air-conditioned spaces). Each
response was scored on a 5-point scale (ranging from 0 to 4).
There were five options in the OSDI response structure re-
lated to the frequency of the symptoms of ocular surface dis-
ease: none of the time (0), some of the time (1), half of the
time (2), most of the time (3), and all the time (4). The for-
mula OSDI= (sum scores) x25 / (number of questions an-
swered) was used to generate the overall OSDI score, which
ranges from 0 to 100). As a result, the OSDI was scored on
a scale of 0 (being normal) to 100 (indicating severely dry
eyes). The participants were classified into four groups based
on the severity of their dry eye symptoms as determined by
their OSDI score: normal (scores 0—12), mild (13-22), mod-
erate (23-32), and severe dry eye symptoms (33-100). This
study also adopted the criteria of other authors; therefore,
symptomatic DED is defined as any OSDI score above 22
(15).

MADE was defined as new onset or worsening of pre-ex-
isting DED symptoms while wearing a face mask. Both par-
ticipants who developed new DED symptoms while wearing
a face mask and those whose existing DED symptoms be-
came worse while using a face mask were considered a part
of the MADE.

SPSS software (Statistical Program for Social Sciences,
version 18.0, Chicago, IL) was used for the statistical analy-
sis. The Kolmogorov-Smirnov analysis revealed that the OS-
DI results were not normally distributed, thus non-paramet-
ric tests—the Mann-Whitney test for comparisons between
two groups and the Kruskal-Wallis test for comparisons be-
tween several groups were applied. A comparison of categor-
ical variables was made using the Chi square test. To identi-
fy potential risk factors connected to MADE, univariate and
multivariate multinomial logistic regression analyses were
conducted. Based on the 95% CI, odds ratio (OR) was de-
termined. Confidence Interval (CI) and a p value of <0.05
were used to assess the extent of the relationship between

variables and MADE.

Results

A total of 405 dental health professionals completed the
questionnaire and were included in the study. Dentists from
all Croatian regions were included, although the majority of
the participants worked in Zagreb (36%) during the course
of the study. According to distribution by individual Re-
gional Headquarters of the Croatian Dental Chamber, most
of the members who completed the survey were from the
Northern Croatia region (16) (Figure 1).

All participants were divided into three groups accord-
ing to their age, with more than a half (56.5%) younger than
40 years. The majority of the participants, 75.6% of them,
were female (Table 1). 13.6% participants used contact lens-
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s minimalnom vlagom, vjetroviti uvjeti i klimatizirani pro-
stori). Svaki je odgovor ocjenjivan na ljestvici od pet stupnje-
va (u rasponu od 0 do 4). Postoji pet opcija u OSDI struk-
turi odgovora koje se odnose na ucestalost simptoma bolesti
povrsine oka: ni jedanput (0), dio vremena (1), pola vremena
(2), ve¢inu vremena ( 3) i cijelo vrijeme (4). Formula OSDI =
(zbroj rezultata) x 25/(broj odgovorenih pitanja) koristena je
za generiranje ukupnog rezultata koji se kre¢e od 0 do 100).
Kao rezultat toga, OSDI se ocjenjuje na ljestvici od 0 (Sto je
normalno) do 100 (Sto upozorava na jako suhe o¢i). Sudio-
nici su bili razvrstani u Cetiri skupine na temelju ozbiljno-
sti simptoma suhoga oka prema OSDI rezultatu: normalni
simptomi suhoga oka (rezultati 0 — 12), blagi (13 — 22), umje-
reni (23 — 32) i teski (33 — 100) . U ovoj su studiji takoder
prihvaceni kriteriji drugih autora; zato se simptomatski DED
definira kao bilo koji OSDI rezultat iznad 22 (15). MADE je
definiran kao nova pojava ili pogorsanje ve¢ postojecih simp-
toma suhoga oka tijekom nosenja maske za lice. I sudionici
kod kojih su se pojavili novi simptomi DED-a dok su nosili
masku za lice i oni ¢iji su se postojeci simptomi pogorsali ti-
jekom koristenja maske za lice, smatrani su dijelom MADE-
a. Za statisticku analizu koristen je softver SPSS (Statisti-
cal Program for Social Sciences, verzija 18.0, Chicago, IL).
Kolmogorov-Smirnovljevom analizom otkriveno je da OS-
DI rezultati nisu normalno distribuirani i zato su primijenje-
ni neparametrijski testovi— Mann-Whitneyev za usporedbe
izmedu dviju skupina i Kruskal-Wallisov za usporedbe izme-
du nekoliko skupina. Usporedba kategorijskih varijabli obav-
liena je hi-kvadrat testom. Kako bi se identificirali potenci-
jalni ¢imbenici rizika povezani s MADE-om, provedene su
univarijatne i multivarijatne multinomne logisticke regresij-
ske analize. Na temelju 95 % Cl-ja odreden je omjer izgleda
(OR). Interval pouzdanosti (CI) i p vrijednost < 0,05 koriste-
ni su za procjenu opsega odnosa izmedu varijabli i MADE-a.

Rezultati

Ukupno 405 stomatologa ispunilo je upitnik i tako se
ukljucilo u istrazivanje. Bili su iz svih hrvatskih regija, iako
je vedina tijekom istrazivanja radila u Zagrebu (36 %). Pre-
ma raspodjeli po pojedinim regionalnim sjedistima Hrvatske
stomatoloske komore, vedina ¢lanova koji su ispunili anketu
bila je iz sjeverne Hrvatske (16) (slika 1.). Svi ispitanici podi-
jeljeni su u tri skupine prema dobi — viSe od polovine (56,5
%) bilo je mlade od 40 godina. Ve¢ina sudionika, njih 75,6
%, bile su Zene (tablica 1.). Kontaktnim le¢ama koristilo se
13,6 % sudionika, a 42,2 % prijavilo je nosenje refrakcijskih
naocala. Kad je rije¢ o trenuta¢noj upotrebi lijekova, 11,1 %
izjavilo je da redovito uzima hormonsku terapiju, 7,2 % an-
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es, while 42.2% reported wearing refractive glasses. Regard- tihistaminike, a 6,9 % antihipertenzive. Najées¢a prijavlje-
ing the current use of medications, 11.1% reported taking na osobna zastitna oprema za lice bio je vizir (68,1 %). Sto se
regular hormonal therapy, 7.2% antihistamines, and 6.9% tice trajanja nosenja maski za lice tijekom radnog vremena,
antihypertensives. The most common reported personal pro- 42,5 % ispitanika koristilo se njima manje od 6 sati, a 57,6 %
tective face equipment was a visor (68.1%). viSe od 6 sati. Tijekom pandemije bolesti COVID-19 zabilje-

Regarding the duration of face mask wearing during the zeno je produljeno nosenje maski tijekom dana (na radnom
working hours, 42.5% of the participants used masks less mjestu i izvan radnog mjesta), a 77,1 % stomatologa prijavi-
than 6 hours, and 57.6% of them wore them for more than lo je takvu zastitu dulju od 6 sati na dan. Takoder je 23,2 %

6 hours. During the COVID-19 pandemic, prolonged mask (94/405) sudionika izjavilo da su ve¢ imali barem jedan od
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Table1  Study sampled demographic characteristics
Tablica 1. Demografska obiljezja uzorka studije
MADE Total No ®
Non-DED ll\f:es(f:/i)gx:cle\k(,"’/s;ﬁ? Previous DED Prg;‘;ﬂ 1; 1(\12) . P value *
No (%) * Ne (%) Prevalencija (%) No (%) * Ne (%) Prevalencija (%) P vrijednost
(95% CI) (95% CI)
Overall * Ukupno 238 (58.8%) 118 (29.1%) 49 (12.1%) s
229
<40 151 (63.45%) 56 (47.46%) 22 (44.90%) 56.5% (51.6-61.5)
Age (years) * 41-60 76 (31.93%) 45.(38.14%) 21(42.86%) 142 p=.00219
Dob (godine) ' e ' 35.1% (30.4-39.7) '
34
>61 11 (4.62%) 17 (14.41%) 6 (12.24%) 8.4% (5.7-11.1)
S 306
Female * Zenski 172 (72.27%) 93 (78.81%) 41(83.67%) 75.6% (71.4-79.8)
Sex * Spol 9% p=.13781
Male * Muski 66 (27.73%) 25 (21.19%) 8 (16.33%) 24.4% (20.2-28.6)

wearing during the day (in the workplace and outside the
workplace) was recorded, and 77.1% of dentists reported
wearing a mask for more than 6 hours a day. 23.2% (94/405)
of participants reported that they had already had at least
one of the symptoms of DED (previous DED) before they
started prolonged mask wearing. Hence, 47.9% (n=45) of
these participants reported deterioration of previously exist-
ing DED symptoms while wearing a face mask, while the re-
maining 52.1% (n=49) reported that there was no change in
DED symptoms due to wearing a mask. These 49 partici-
pants whose DED symptoms did not deteriorate while wear-
ing a mask were considered as previous DED. The report-
ed prevalence of previous DED was 12.1%. (95% CI: 9.1
- 15.8). An overall prevalence of MADE was 29.1% (95%
ClI: 24.7 - 33.6). Therefore, 11.1% of the previous DED par-
ticipants reported a deterioration of symptoms while wearing
a face mask and 18% participants reported a new onset of
DED symptoms while wearing a face mask. 58.8% (95% CI:
54.1 -64.5) participants did not report any DED symptoms.
The prevalence of MADE was 78.8% (CI: 73.3 - 94.0) and
21.2% (CI: 13.8 - 28.6) for females and males respectively.
The prevalence of MADE in the participants younger than
40 years was 47.5%, (CI: 38.7 - 56.4), and in those aged 41
to 60 years, and older than 61 years it was 38.1% (CI: 29.9 -
47.1) and 14.4% (CI: 8.1 - 20.7), respectively.

About one half of the participants (52.3%) reported a nor-
mal OSDI score, 15.1% mild presence of DED symptoms,
14.1% moderate dry eye symptoms, and 18.5% severe dry eye
symptoms. The median (IQR) OSDI score of all participants
was 10.42 (2.08 - 27.08) and the prevalence of symptomat-
ic DED (OSDI score above 22) was 32.6%. The female par-
ticipants had a statistically higher OSDI score compared to
male participants (11.46 (IQR = 2.08 - 29.17) vs 6.25 (IQR
= 0 - 20.83); Mann-Whitney U Test, p = 0.030; Figure 2),
and the oldest age group (over 61 years of age) had a statisti-
cally higher OSDI score (30.21 (IQR = 8.33 - 41.67)); com-
pared to the other two groups (10.42 (IQR = 2.08 - 22.92),
10.42 (IQR = 0 - 29.17), The Kruskal-Wallis test, p =.0015;
Figure 3). The prevalence of symptomatic DED was statisti-

simptoma DED-a (prethodni DED) prije nego $to su poceli
dugotrajno nositi masku. Stoga je 47,9 % (n = 45) tih sudio-
nika prijavilo pogorsanje ve¢ postoje¢ih simptoma DED-a ti-
jekom nosenja maske za lice, a preostalih 52,1 % (n = 49) izja-
vilo je da nije bilo promjene simptoma DED-a zbog nosenja
maske. Kod tih 49 sudionika simptomi su smatrani prethod-
nim DED-om. Prijavljena prevalencija prethodnoga DED-
a bila je 12,1 % (95 % CI: 9,1 — 15,8). Ukupna prevalenci-
ja MADE-a iznosila je 29,1 % (95 % CI: 24,7 — 33,6). Stoga
je 11,1 % prethodnih sudionika DED-a prijavilo pogorsanje
simptoma tijekom nosenja maske za lice, a 18 % prijavilo je
nove simptome tijekom upotrebe maske za lice. Istaknimo da
58,8 % (95 % CI: 54,1 — 64,5) sudionika nije prijavilo nika-
kve simptome DED-a. Prevalencija MADE-a bila je 78,8 %
(CI: 73,3 - 94,0) i 21,2 % (CI: 13,8 — 28,6) za Zene i muskar-
ce. Prevalencija MADE-a kod ispitanika mladih od 40 godi-
na iznosila je 47,5 % (Cl: 38,7 — 56,4), a u dobi od 41 do 60
godina i starijih od 61 godine 38,1 % (CI: 29,9 — 47,1) i 14,4
% (CI: 8,1 - 20,7). Oko pola sudionika (52,3 %) prijavilo je
normalan OSDI rezultat, 15,1 % blage simptome DED-a,
14,1 % umjerene i 18,5 % teske simptome suhoga oka. Medi-
jan (IQR) OSDI rezultata svih sudionika bio je 10,42 (2,08 —
27,08), a prevalencija simptomatskoga DED-a (OSDI rezul-
tat iznad 22) iznosila je 32,6 %. Zene su imale statisticki visi
OSDI rezultat u usporedbi s muskarcima (11,46 (IQR = 2,08
—29,17) u odnosu na 6,25 (IQR = 0 — 20,83); Mann-Whit-
ney U test, p = 0,030; slika 2.), a i najstarija dobna skupina
(stariji od 61 godine) imala je statisticki visi OSDI rezultat
(30,21 (IQR = 8,33 — 41,67)); u usporedbi s drugim dvjema
skupinama (10,42 (IQR = 2,08 - 22,92), 10,42 (IQR = 0 -
29,17), Kruskal-Wallisov test, p =,0015; slika 3.). Prevalencija
simptomatskog DED-a bila je statisticki ve¢a kod sudionika
MADE-a - 76,3 %, u usporedbi s prethodnim sudionicima
DED-a i ne-DED-a 36,7 % odnosno 10,1 %. Sudionici koji
su prijavili simptome MADE-a imali su statisticki visu OS-
DI ocjenu (31,25 (IQR = 22,92 - 43,75)) u usporedbi s pret-
hodnim sudionicima DED-a i ne-DED-a (16,67 (IQR = 4,17
-25), 4,17 (IQR = 0 - 10,42) ), (slika 4.). Kad je rije¢ o tra-

janju nosenja maske za lice tijekom radnog vremena, sudio-



. Petric Vickovic i sur.

cally higher in the MADE participants 76.3%, compared to
the previous DED and non-DED participants, 36.7% and
10.1% respectively. The participants who reported MADE
symptoms had a statistically higher OSDI score (31.25 (IQR
= 2292 - 43.75)) compared to the previous DED and non-
DED participants (16.67 (IQR = 4.17 - 25), 4.17 IQR = 0 —
10.42)) respectively (Figure 4).

Regarding the duration of face mask wearing during the
working hours, the participants who used masks more than 6
hours per day reported a statistically higher OSDI score (12.5
(IQR = 4.17 - 29.17)) compared to the participants who used
masks less than 6 hours a day (8.33 (IQR = 0 — 22.92); The
Mann-Whitney U Test p = 0.040) (Figure 5). The partici-
pants who used masks more than 6 hours per day during
the whole day reported higher OSDI score (12.5 (IQR = 2.6
—29.2)) compared to the participants who used masks less
than 6 hours/day (6.25 (IQR = 0 - 22.92); The Mann-Whit-
ney U Test p = 0.066). 68.6% of participants who report-
ed MADE symptoms reported wearing a face mask at work
for more than 6 hours/day, compared with 57.1% of previ-
ous DED participants and 52.1% of non-DED participants
(p=0.012). Univariable logistic regression revealed some risk
factors associated with self-reported MADE, statistically sig-
nificant risk factors were as follows: age (older than 61 years)
OR: 4.67 (95% CI 1.839 — 9.443); p<0.01, wearing the face
mask more than 6 h at work OR: 2.013 (95% CI 1.265 —
3.203);p=0.003, wearing the face mask more than 6 h all
day OR: 1.796 (95% CI: 1.015 — 3.177); p=0.044, and using
the antihypertensive therapy OR: 1.009 (95% CI: 1.133 -
5.672); p=0.024. Multivariable logistic regression revealed as
possible risk factors for self-reported MADE age (older than
61 years) OR: 3.522 (95% CI 1.448 - 8.563); p=0.05, and
wearing the face mask more than 6 h at work OR: 1.779
(95% CI 1.017 - 3.113); p=0.044 (Table 2).

Dugotrajno nosenje maski za lice kod stomatologa

nici koji su se njima koristili dulje od 6 sati na dan prijavili
su statisticki visi OSDI rezultat (12,5 (IQR = 4,17 — 29,17))
u usporedbi s onima koji su ih upotrebljavali krace od 6 sati
(8,33 (IQR = 0 - 22,92); Mann-Whitney U test p = 0,040)
(slika 5.). Sudionici koji su se koristili maskama dulje od 6 sa-
ti na dan tijekom cijeloga dana prijavili su visi OSDI rezul-
tat (12,5 (IQR = 2,6 — 29,2)) u usporedbi s onima koji su ih
upotrebljavali krace (6,25 (IQR = 0 - 22,92) ); Mann-Whit-
ney U test p = 0,066). Istaknimo da je 68,6 % sudionika ko-
ji su prijavili simptome MADE-a izjavilo su da su nosili ma-
sku za lice na poslu vise od 6 sati/dan, u usporedbi s 57,1 %
prethodnih sudionika DED-a i 52,1 % onih bez DED-a (p =
0,012). Univarijabilna logisticka regresija otkrila je ¢imbeni-
ke rizika povezane s MADE-om prema samoprocjeni — sta-
tisticki znacajni ¢imbenici rizika bili su dob (stariji od 61 go-
dine) OR: 4,167 (95 % CI 1,839 — 9,443); p < 0,01, nosenje
maske dulje od 6 sati na poslu OR: 2,013 (( 95 % CI 1,265
—3,203); p = 0,003, nosenje maske dulje od 6 sati cijeli dan
OR: 1,796 (95 % CI: 1,015) — 3,177); p = ,044 i primjena an-
tihipertenzivne terapije OR: 1,009 (95 % CI: 1,133 — 5,672);
p = 0,024. Multivarijabilna logisticka regresija otkrila je kao
moguce ¢imbenike rizika za MADE dob prema samoprocje-
ni (stariji od 61 godine) OR: 3,522 (95 % CI 1,448 — 8,563);
p = 0,05 i nosenje maske za lice dulje od 6 sati na poslu OR:
1,779 (95 % CI 1,017 — 3,113); p = 0,044 (tablica 2).

Table2  Possible risk factors for MADE
Tablica 2. Moguci ¢imbenici rizika za MADE

Factor * Cimbenik OR CI p OR CI p
Older than 61 years ® Stariji od 61 godine 4167 | 1.839-9.443 | <0.01 | 3.522 | 1.448-8.563 | 0.05
Female gender * Zenski spol 1.427 | 0.845-2.413 0.18
fﬁiﬁiﬁgﬁﬁaﬁ:ﬁ"ﬁgﬁrg;’f than Gh per day » Nosenje maske na | 13 |1 965 3203 | 0.003 | 1779 | 1.017-3.113 | 0.044
:Zezzirrllg facemask more than 6h per day ¢ Nosenje maske dulje od 6 sati 1796 | 1.015-3.177 | 0.044 | 1.173 | 05912327 | 0.648
Eye surgical procedure * Kirurski zahvat na oku 0.655 | 0.253-1.696 | 0.383
Contact lenses * Kontaktne lece 1.372 | 0.712-2.644 | 0.344
Antihypertensives ® Antihipertenzivi 2535 | 1.133-5.672 | 0.024 | 1.422 | 0.576-3.513 | 0.445
Hormonal therapy ® Hormonska terapija 1.009 | 0.486-2.097 | 0.98
Antihistamines ® Antihistaminici 1718 | 0.797-3.702 | 0.167
Visor ® Vizir 0.896 | 0.559-1.437 | 0.649
Refractive glasses ® Refrakcijske naocale 1.05 0.672-1.643 | 0.829
Protective glasses * Zastitne naocale 1.505 | 0.745-3.039 | 0.254
No protection * Bez zastite 0.68 0.294-1.570 | 0.366
Previous dry eye disorder ® Prijasnji poremecaj suhog oka 1.11 0.662 - 1.863 | 0.692
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Discussion

Face masks, which are considered personal protective
equipment, are crucial for preventing the spread of acrosols
when someone coughs, talks, or sneezes (17). Being front-
line workers, dentists are at a significant risk of catching in-
fectious diseases that can be transmitted through instru-
ments or bodily fluids such as blood or saliva (18). Dental
professionals are encouraged to use face masks as infection
prevention to reduce the risk of infection. A face mask pro-
vides protection against viral, bacterial, and fungal diseas-
es. Face masks are the primary piece of protective gear used
by dentists to prevent the transfer of an illness while using
mechanical instruments, according to the CDC (Centres for
Disease Control and Prevention) (19). As a basic level of in-
fection control practice, mask wearing had been routinely
done among dentists in the time before the COVID-19 pan-
demic. The World Health Organization (WHO) was warned
of an outbreak of viral pneumonia on December 31, 2019,
by the authorities in Wuhan, China. The novel coronavirus
from 2019 (SARS-CoV-2) had its genome sequence deter-
mined by January 2020. The WHO classified COVID-19 as
a global pandemic in March 2020 (20, 21). A number of pre-
ventive measures, including protective gear for medical staff
caring for patients with suspected or confirmed COVID-19,
were advised by the WHO and the United States CDC, with
masks being one of the most efficient (22). While face masks
as a protective measure became a part of the daily routine,
mask wearing has been designated mandatory for healthcare
professionals, and side effects of prolonged use of face masks
on the ocular surface has been introduced. Ever since the use
of the face mask all day long became an essential part of our
daily lives due to the pandemic, a marked increase in DED
symptoms has been reported. Surgical masks and N95 par-
ticulate respirator masks, which filter out airborne particles,
are the two main types of face masks. Both of these forms of
face masks (surgical mask and N95) cause a significant de-
cline in tear film parameters (24, 25). Uncertainty persists re-
garding the pathophysiological elements that can make DED
symptoms worse during extended face mask use. Numerous
studies have revealed that the convection of air around the
eyes brought on by an incorrectly fitted mask may have an
impact on the ocular surface. Face masks greatly decrease
the flow of air outward, and when the mask is worn loosely
against the face, the air that is exhaled is likely to travel up-
ward, which increases tear evaporation and aggravates the
symptoms of ocular surface disease (10). A face mask with a
gap at the top edge may result in unstable tear films, elevated
corneal and bulbar conjunctival temperatures, and increased
blood flow in the bulbar conjunctiva (26). In a recent study,
Shalaby et al. (25) reported a greater risk for DED symp-
toms with surgical masks than with N95 particulate respira-
tor masks. In contrast, a study by Motwani reported a signif-
icantly greater risk with N95 than with a surgical mask (27).
According to research by Azzam et al., using a N95 mask
was linked to higher symptoms of dry eyes than using a sur-
gical mask (24). Given that N95 masks are more air-sealed
than surgical masks, this result was unexpected. This can

Prolonged Face Mask Wearing .

Rasprava

Maske za lice, koje se smatraju osobnom zastitnom opre-
mom, klju¢ne su za sprjecavanje Sirenja acrosola kada netko
kaslje, govori ili kie (17). Budu¢i da su zaposleni na prvoj cr-
ti, dakle, stomatolozi, u velikoj opasnosti od zaraze bolesti-
ma koje se mogu prenijeti preko alata ili tjelesnih tekuéina
poput krvi ili sline (18), oni se poti¢u na nosenje maske za li-
ce radi prevencije infekcije kako bi smanjili rizik od bolesti.
Maska za lice $titi od virusnih, bakterijskih i gljivi¢nih bole-
sti. Ona je primarni dio zastitne opreme kojom se stomato-
lozi koriste u sprje¢avanju prijenosa bolesti tijekom koriste-
nja mehanickih instrumenata (prema Centrima za kontrolu
i prevenciju bolesti COVID-19). Vlasti u Wuhanu u Kini
upozorile su Svjetsku zdravstvenu organizaciju (SZO) na po-
javu virusne upale pluca 31. prosinca 2019. godine. Genom-
ska sekvencija novoga koronavirusa iz 2019. (SARS-CoV-2)
otkrivena je do sije¢nja 2020. SZO je u ozujku 2020. klasi-
ficirao bolest COVID-19 kao globalnu pandemiju (20, 21).
SZ0 iameri¢ki CDC preporucili su mnogobrojne preventiv-
ne mijere, ukljucujui zastitnu opremu za medicinsko osoblje
koje se skrbi o pacijentima sa sumnjom na bolest COVID
-19 ili s potvrdenim boles¢u, a maske su jedna od najucin-
kovitijih mjera (22). Dok su maske za lice kao zastitna mjera
postale dio svakodnevice, njihovo nosenje proglaseno je ob-
veznim za zdravstvene radnike, a uvedena je i nuspojava du-
gotrajnog koriStenja maski za lice na povrsini oka. Otkako
je ¢jelodnevna upotreba maske za lice postala bitan dio na-
Sega svakodnevnog zivota zbog pandemije, zabiljezen je zna-
tan porast simptoma DED-a. Kirurske maske i respiracijske
maske za Cestice N95 koje filtriraju éestice iz zraka, dvije su
glavne vrste maski za lice. Oba ta proizvoda (kirurska maska
i N95) znatno smanjuju parametar suznog filma (24, 25). I
dalje postoji dvojba u vezi s patofizioloskim elementima ko-
ji mogu pogorsati simptome DED-a tijekom dulje upotrebe
maske za lice. U mnogim su istrazivanjima autori otkrili da
konvekcija zraka oko oéiju prouzro¢ena nepravilno postav-
lienom maskom moze utjecati na povrsinu oka. Maske za
lice znatno smanjuju protok zraka prema van, a ako su po-
stavljene labavo uz lice, zrak koji se izdahne vjerojatno ¢e pu-
tovati prema gore, $§to poveava isparavanje suza i pogorsava
simptome bolesti povrsine oka (10). Maska za lice s razma-
kom na gornjem rubu moze rezultirati nestabilnim suznim
filmom, povisenom temperaturom roznice i bulbarne kon-
junktive te povecanim protokom krvi u bulbarnoj konjun-
ktivi (26). U nedavnoj studiji izvijestili su Shalaby i surad-
nici (25) o ve¢em riziku od simptoma DED-a s kirurskim
maskama nego s respiracijskim maskama za Cestice N95. Su-
protno tomu, Motwani je u svojoj studiji istaknuo znacaj-
no vedi rizik s maskom N95 nego s kirurskom (27). Prema
istrazivanju Azzama i suradnika, koristenje maske N95 po-
vezano je s izrazenijim simptomima suhih ociju od koriste-
nja kirurske maske (24). S obzirom na to da maske N95 bolje
zatvaraju protok zraka od onih kirurskih, taj je rezultat bio
neocekivan. To se moze objasniti na¢inom na koji je pri¢vi-
$¢ena Zica za nos, $to moze rezultirati pomicanjem vjede nize
i posljedi¢no utjecati na proces treptanja ociju. Pravilno po-
stavljene maske za lice mogu smanyjiti rizik od MADE-a, a li-
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be explained by the way the nose wire is fitted, which may
lead to lower lid displacement and subsequently influence the
eye-blinking process. Face masks fitted properly may low-
er the risk of MADE, and taping the upper border of the
mask could prevent MADE (26). American ophthalmolo-
gist D.E. White first described this condition and named
it “mask-associated dry eye” (MADE). Moshirfar et al. re-
ported increased ocular irritation and dryness among regu-
lar mask users during the COVID-19 pandemic (9). Krolo
et al. (14) confirmed the existence of MADE, and Boccar-
do (28) reported the prevalence of MADE of 18.3% in the
general population, age ranging from 11 to 88 years. Itoka-
wa et al. (26) reported the prevalence of MADE in 21.7% of
young participants (mean age 27.1+ 5.1 years). A higher prev-
alence in the deterioration of DED symptoms (57.6%) was
found among the healthcare professionals in an ophthalmol-
ogy department after prolonged surgical mask wearing (29).
It was found that 70% of healthcare workers in the COV-
ID-19 outpatient and intensive care units_in a tertiary hospi-
tal self-reported having MADE (30). MADE was recorded in
the general population during COVID-19, however health-
care workers who wear masks for extended periods of time
have a significantly higher prevalence of MADE (29-32). To
our knowledge, the present study is the only study which
evaluated the effect of prolonged mask wear on dentists” self-
reported MADE (mask-related dry eye symptoms. The prev-
alence of self-reported MADE was 29.1%. The prevalence of
MADE was 78.8% and 21.2% for females and males respec-
tively, i.e. women had a higher prevalence than men. The re-
lationship between female gender and DED has been shown
in a large number of studies (15, 27). In this study, 68.6% of
dentists who reported MADE symptoms wore a face mask
over 6 hours a day at work, and the duration of face mask
wearing was statistically longer compared to previous DED
and non-DED participants. Among the participants, 77.1%
of them reported wearing a face mask for more than 6 hours
a day, which means that the overall time dentists spent wear-
ing a face mask during the whole day, was prolonged. Fur-
thermore, the time period was longer compared to the non-
healthcare population (14). Dentists as professionals are
predisposed to a number of occupational hazards, including
exposure to aerosols, and they were using a face mask more
than the general population, thus only 13 (3.2%) dentists
were using a face mask < 3 hours during their working hours,
while 16 (4%) dentists were using a face mask < 3 hours dur-
ing the whole day. To the extent that we are aware, this is
the first study that demonstrated a statistically higher OS-
DI score among dentists who used masks for more than six
hours per day. In comparison to dentists who wore masks for
fewer than 6 hours per day at work, those who used masks
for more than 6 hours per day at work had statistically high-
er OSDI scores. However, when comparing instances where
a mask was worn all day, we could not detect a statistically
significant difference regarding the OSDI score, which may
be because of an uneven distribution (only 95 dentists wore
a mask less than 6 hours in one whole day, while the ma-
jority, 312 of them, wore it more than 6 hours during one
whole day). In a recent study, Motwani et al. (27) found that
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jepljenje gornjega ruba maske moze sprijeciti MADE (26).
Americki oftalmolog D. E. White prvi je opisao to stanje i
nazvao ga ,,suho oko povezano s maskom” (MADE). Moshi-
rfar i suradnici prijavili su povecanu iritaciju i suho¢u oka
medu redovitim korisnicima maski tijekom pandemije bo-
lesti COVID-19 (9). Krolo i suradnici (14) potvrdili su po-
stojanje MADE-a, a Boccardo (28) je izvijestio o prevalenciji
MADE-a od 18,3 % u op¢oj populaciji u dobi od 11 do 88
godina. Itokawa i suradnici (26) izvijestili su o prevalenci-
ji MADE-a kod 21,7 % mladih sudionika (srednja dob 27,1
+ 5,1 godina). Veca ucestalost pogorsanja simptoma DED-a
(57,6 %) utvrdena je medu zdravstvenim radnicima na oftal-
moloskom odjelu nakon produljenog nosenja kirurske maske
(29). Otkriveno je da je 70 % zaposlenih u ambulantama i
jedinicama intenzivne skrbi za bolest COVID-19 u tercijar-
noj bolnici izjavilo da ima MADE (30). MADE je zabiljezen
radnici koji nose maske dulje imaju znatno ve¢u prevalenciju
MADE-a (29 — 32). Koliko nam je poznato, ovo je prva stu-
dija koja je procijenila utjecaj dugotrajnog koristenja maske
na simptome suhoga oka povezane s maskom, ili samoprijav-
lieni MADE medu doktorima dentalne medicine. Prevalen-
cija samoprijavljenoga MADE-a bila je 29,1 %. Prevalencija
MADE-a bila je 78,8 % i 21,2 % za Zene, odnosno muskar-
ce, tj. zene su imale vecu prevalenciju od muskaraca. Odnos
izmedu Zenskoga spola i DED-a opisan je u mnogim studija-
ma (15, 27). U ovoj studiji je 68,6 % stomatologa koji su pri-
javili simptome MADE-a nosilo masku za lice dulje od 6 sa-
ti na dan na poslu, a trajanje nosenja maske bilo je statisticki
dulje u usporedbi s prethodnim sudionicima DED-a i onima
koji nisu imali DED. Medu sudionicima njih 77,1 % prijavi-
lo je nosenje maske za lice dulje od 6 sati na dan, $to znaci da
je produljeno ukupno vrijeme koje su stomatolozi proveli no-
se¢i masku tijekom cijelog dana. Nadalje, bilo je dulje u us-
poredbi s nezdravstvenom populacijom (14). Stomatolozi kao
profesionalci izlozeni su brojnim profesionalnim opasnosti-
ma, uklju¢ujuéi izlozenost acrosolu, te su se koristili maskom
za lice viSe nego opc¢a populacija. Tako se samo 13 (3,2 %)
stomatologa koristilo maskom za lice < 3 sata tijekom rad-
nog vremena, a 16 (4 %) upotrebljavalo ju je < 3 sata tijekom
cijelog dana. Koliko nam je poznato, ovo je prva studija ko-
ja je pokazala statisticki visi OSDI rezultat medu stomatolo-
zima koji su se koristili maskom dulje od $est sati na dan. U
usporedbi sa stomatolozima koji su nosili maske kra¢e od 6
sati na dan na poslu, oni koji su se koristili maskama dulje
od 6 sati na dan imali su statisticki vise OSDI rezultate. Me-
dutim, usporedujudi slucajeve u kojima se maska nosila cije-
li dan, nismo mogli otkriti statisticki znacajnu razliku u vezi
s OSDI rezultatima, $to moze biti zbog neravnomjerne ras-
podjele (samo 95 stomatologa nosilo je masku kra¢e od 6 sa-
ti u jednom danu, a ve¢ina je, njih 312, nosila dulje od 6 sati
tijekom cijelog dana). U nedavnoj studiji otkrili su Motwa-
ni i suradnici (27) da bi noSenje maske za lice dulje od tri do
Sest sati na dan moglo pogorsati ili pojacati simptome DED-
a medu zdravstvenim radnicima koji su prethodno imali to
stanje i bili su mladi od 40 godina. Prema istrazivanju Alsu-
lamija i suradnika (31), medu medicinskim sestrama je no-
Senje maske dulje od Sest sati na dan bilo znacajno poveza-
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wearing a face mask for more than three to six hours per day
could exacerbate or increase the symptoms of DED among
healthcare professionals who had previously had the condi-
tion and were under the age of 40. According to research by
Alsulami et al. (31) among female nursing staff, wearing a
mask for more than six hours per day was substantially re-
lated to moderate to severe DED. In addition, Shalaby et al.
(25) study discovered a substantial positive link between the
OSD], corneal staining, and the amount of hours per day
spent wearing a face mask, as well as a strong negative cor-
relation with the Schirmer test. According to Alsulami et al.
(31) among female nursing personnel, wearing a face mask
for more than six hours per day was substantially related with
moderate to severe DED. Boccardo documented that in the
general population, retailers were a possible risk factor for
MADE; they reported more MADE compared to the other
professionals. Retailers as professionals had considerable ex-
posure to the potential impacts of COVID-19, and perhaps
they were wearing a face mask more than other professionals
with less social contact (28). In our study, females had a sta-
tistically higher OSDI score compared to males, and the old-
est age group had statistically the highest OSDI score, which
is in line with previous studies (15, 33).

This study revealed the following as risk factors associat-
ed with self-reported MADE: age (older than 61 years), wear-
ing a face mask more than 6 hours at work, wearing a face
mask more than 6 hours during the day, and using the anti-
hypertensive therapy. Smidt et al. concluded that ocular dry-
ness is associated with antihypertensive therapy (ACE inhib-
itors, beta blockers, Angiotensin receptor blockers, calcium
channel blockers) (34). The mechanisms by which antihy-
pertensive drugs may result in dry eye symptoms are multi-
dimensional; drugs may lead to ocular dryness, perhaps by
lacrimal gland malfunction (35). We did not find the use
of contact lenses or the use of any eye protective equipment
(glasses or visor) to be a risk factor for MADE, which is con-
sistent with the Dag study (30). During the COVID-19 ep-
idemic, university students who wore contact lenses had a
greater rate of symptomatic DED (36, 37). Hence, it has
been established that contact lens usage time decreased dur-
ing the COVID-19 epidemic (38, 39). In our study, there
were more contact lens wearers in the previous DED group
and many of them were applying lubricating therapy. The use
of artificial tears reduces self-reported MADE symptoms.

We are aware of the limitations of our study, consider-
ing the fact that we did not analyse the type of the face mask
used. Since in Croatia there was no obligatory type of masks
to be worn for the healthcare workers who were not work-
ing in COVID-19 high-risk areas, most of the participants
during the COVID-19 pandemic used both types of face
masks, and sometimes they were both combined (respirato-
ry masks were used together with surgical masks). Besides, in
this study we analysed only self-reported dry eye symptoms.
The results could have been biased due to the subjective na-
ture of the OSDI score. Although the OSDI questionnaire
is a trustworthy tool for evaluating DED symptoms in clin-
ical treatment trials to distinguish between healthy adults
and those with DED, it is not without limitations (40). So,
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no s umjerenim do teskim DED-om. Osim toga, Shalaby i
suradnici (25) uo¢ili su znacajnu pozitivnu vezu izmedu OS-
DI-ja, bojenja roznice i koli¢ine sati na dan provedenih s ma-
skom za lice, te veoma negativnu korelaciju sa Schirmerovim
testom. Prema Alsulami i suradnicima (31), medu medicin-
skim sestrama je noSenje maske za lice dulje od Sest sati na
dan bilo znacajno povezano s umjerenim do teskim DED-
om. Boccardo je dokumentirao da u opéoj populaciji trgov-
ci imaju moguéi ¢cimbenik rizika za MADE — prijavili su visi
MADE u usporedbi s drugim zanimanjima. Trgovci u ma-
loprodaji, kao profesija, bili su znatno izlozeni potencijalnim
utjecajima bolesti COVID-19 i mozda su nosili masku za li-
ce dulje od ostalih profesija s manje drustvenih kontakata
(28). Zene su u naem istrazivanju imale statisticki visi OS-
DI zbroj u odnosu prema muskarcima, a najstarija skupina
imala je statisticki najvisi zbroj, $to je u skladu s prethodnim
istrazivanjima (15, 33).

Ova studija otkrila je sljede¢e ¢imbenike rizika povezane
sa samoprijavljenim MADE-om: dob (stariji od 61 godine),
no$enje maske za lice dulje od 6 sati na poslu, nosenje maske
za lice dulje od 6 sati tijekom dana i uporaba antihiperten-
zivne terapije. Smidt i suradnici zaklju¢ili da je suhoca oka
povezana s antihipertenzivnom terapijom (ACE inhibitori,
beta-blokatori, blokatori angiotenzinskih receptora, blokato-
ri kalcijevih kanala) (34). Visedimenzionalni su mehanizmi
kojima antihipertenzivi mogu prouzrociti simptome suhog
oka — tako lijekovi mogu potaknuti suhoéu oka mozda zbog
disfunkcije suzne zlijezde (35). Nismo uocili da bi uporaba
kontaktnih leca ili bilo koje opreme za zastitu ociju (naoca-
la ili vizira) bila ¢imbenik rizika za MADE, $to je u skladu s
Dagovom studijom (30).

Tijekom epidemije bolesti COVID-19 studenti koji su
nosili kontaktne le¢e imali su ve¢u stopu simptomatsko-
ga DED-a (36, 37). Stoga je utvrdeno da se vrijeme kori-
stenja kontaktnih le¢a smanjilo tijekom epidemije te bolesti
(38, 39). U nasoj studiji bilo je vie nositelja kontaktnih le¢a
u prethodnoj grupi s DED-om i mnogi od njih primjenjiva-
li su lubrikantnu terapiju. Koristenje umjetnih suza smanjuje
simptome MADE-a koje sami prijavljuju pri nodenju maske
za lice. Kako u Hrvatskoj nije postojala obvezna vrsta maski
za zdravstvene radnike koji nisu radili u podru¢jima visoko-
ga rizika od bolesti COVID-19, svjesni smo ograni¢enja nase
studije, ukljucujudi i ¢injenicu da nismo analizirali to $to se
vec¢ina sudionika tijekom pandemije koristila objema vrsta-
ma maski, a katkad su bile i kombinirane (respiracijske ma-
ske zajedno s kirurskim maskama). Uz to, u ovoj smo studiji
analizirali samo simptome suhoga oka koje su sudionici sa-
mi prijavili. Rezultati su mogli biti pristrani zbog subjektiv-
ne prirode OSDI rezultata. Iako je upitnik pouzdan naéin za
procjenu simptoma DED-a u klini¢kim ispitivanjima lijece-
nja za razlikovanje zdravih odraslih osoba od onih s DED-
om, nije bez ogranicenja (40). Dakle, za potvrdu DED-a, kli-
nicke testove treba kombinirati s upitnikom. Buduce studije
mogle bi rijesiti te nedostatke.
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for the confirmation of DED, clinical tests should be com-
bined with the OSDI questionnaire. Future studies may ad-
dress these shortcomings.

Conclusions

In conclusion, there seems to be a sizable frequency of
self-reported MADE among dentists. A longer duration of
time spent using a face mask is consistently linked to great-
er OSDI scores. In their daily practice, dentists are advised
to wear face masks as part of their personal protective equip-
ment, regardless of the presence of the COVID-19 disease.
Our research may contribute to greater understanding of the
possible risk that improperly fitted face masks pose to ocu-
lar surface health.
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Sazetak

Cilj: Zeljelo se procijeniti samoprijavljeni MADE kod stomatologa tijekom pandemije bolesti CO-

Dugotrajno nosenje maski za lice kod stomatologa

Zaklju¢ak

Ukratko, ¢ini se da je prevalencija samoprijavljenoga
MADE-a medu stomatolozima znatna. Dosljedno koristenje
maske za lice tijekom duljeg razdoblja povezano je s visim
OSDI rezultatima. Stomatolozima se u svakodnevnoj prak-
si savjetuje noSenje maski za lice kao dijela osobne zastitne
opreme, bez obzira na prisutnost bolesti COVID-19. Nase
istrazivanje moze pridonijeti boljem razumijevanju moguéeg
rizika zato $to su nepropisno postavljene maske za lice opasne
za zdravlje povrsine oka.
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VID-19 i identificirati moguce ¢imbenike rizika. Materijal i metode: Anonimni upitnik poslan je dok-
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ukljuceno ukupno 405 sudionika, a ukupna prevalencija MADE-a bila je 29,1 % (95 % Cl: 24,7 — 33,6).
Sudionici koji su se koristili maskama vise od 6 sati na dan tijekom cijelog dana prijavili su visi OSDI
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sljedece moguce cimbenike rizika za samoprijavljeni MADE: dob (stariji od 61 godine) OR:3,522 (95

% Cl 1,448 —8,563); p = 0,05 i nosenje maske za lice dulje od 6 sati na poslu OR: 1,779 (95%Cl 1,017
—3,113); p = 0,044. Zakljuéak: Cini se da je prevalencija samoprijavljenog MADE-a medu stomatolo-
zima znacajna. Dulje koristenje maske za lice tijekom rada povecava OSDI rezultate.
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