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Abstract
Background: The prevalence of latex allergy in the population of health‐
care workers is higher than in the general population. In the last decade,
the use of powder gloves has been reduced or banned due to the risk of
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developing adverse effects and diseases to individuals exposed to them.
Latex gloves are used on a daily basis in Croatian hospitals. Powdered
latex gloves are still in everyday use in Croatia.
Objectives: The aim of this cross-sectional study was to do screening
among healthcare professionals for hand diseases after wearing gloves,
and to test a positive correlation between symptoms on the hands and
work in the hospital.
Subjects and methods: The data were collected by the self-assessment
questionnaire The Latex Allergy Screening Questionnaire. The parti‐
cipants were healthcare workers who regularly use latex gloves in hos‐
pitals.
Results: The study included 455 healthcare workers: 361 nurses, 71
physicians, and 23 other healthcare workers. The most often symptoms
of dermatitis occur in workers who use gloves for more than three hours
a day, with the highest frequency in the group wearing gloves between 3
and 5 hours a day. Contact dermatitis develops more significantly in the
participants who wear gloves more than 5 hours a day (P=0.001). Of all
participants, after latex glove use, 45.05% had various symptoms on the
skin of the hand related to gloves use and 18% reported contact urticaria
after contact with latex gloves. Most of them (89.8%) who suffered from
various symptoms related to gloves, did not have any symptoms when
they were on holiday or sick leave.
Conclusion: Nearly half of the participants have some problems with the
skin after wearing latex gloves. Most participants have had those symp‐
toms withdrawn when they took a sick leave or a vacation. The ban on
powdered gloves should be considered as a preventive measure.
Key words: rubber gloves; health care workers; occupational health,
hospital

Introduction
Latex (lat. Latex) as a natural and high quality product has a wide use in
the clinical and dental practice, rubber industry, footwear industry, chil‐
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dren's toys, in the manufacturing of various rubber products such as
dental prostheses, braces and condoms. In medicine, it is mostly used for
making gloves and various types of catheters [1, 2]. Ninety-nine percent
of natural rubber comes from a single source: a white milky fluid from
the plant Hevea Brasiliensis. There are many proteins in the cells of the
natural milky liquid of latex which are known to be strong allergens
[3–6], especially if the trees are treated with stimulant and unnaturally
forced to grow. Latex exposure at a workplace is one of the major risk
factors for developing latex allergy [2, 5, 7, 8, 9]. The frequent use of
latex gloves, especially powdered gloves, classifies healthcare profes‐
sionals into the risk group for the development of professional allergies
[10, 11, 12]. The risk is related not only to health care providers, but also
to patients who may experience severe hypersensitivity reactions [13].
The frequency of latex allergy is higher in people with atopic dia‐
thesis, eczema or allergies to fruits and vegetables [14–16]. In the
mid-1990s, the prevalence of allergy to Heva proteins in the general pop‐
ulation was estimated to 3 to 9.5 percent [5–7]. Wu and authors conclude
that high prevalence of latex allergy remains among healthcare workers,
susceptible patients, and general population worldwide (9.7%, 7.2%, and
4.3%, respectively) [17]. Allergic reactions are most often manifested as
skin allergies of varying degrees [18, 19]. The most severe reactions
among patients occur during invasive surgical procedures, because they
enable a rapid absorption of allergens [20].
In 2016, the American Food and Drug Administration (FDA) banned
the use of powdered medical gloves because of a high risk of developing
adverse effects and diseases to individuals exposed to them [27]. The risk
relates to health care providers but also to the patients who may experi‐
ence severe respiratory tract infections and hypersensitivity reactions.
Powder particles can stimulate the immune response of the patient's body
during surgery, leading to granuloma formation around the powder
particle or the formation of adhesion, which can lead to surgical complic‐
ations [19]. However, in many products in the world there are only lim‐
ited number of latex derived products that have been approved and regu‐
lated by government agencies, such as FDA, whereas the majority of fin‐
ished products do not label whether they contain latex. Latex gloves are
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used on a daily basis in Croatian hospitals. Powdered latex gloves are
still in common use in Croatia. The aim of the study was to research the
prevalence of the hand dermatitis of healthcare workers in hospitals, and
to test the positive correlation between dermatitis and work in hospital,
as well as positive correlation between symptoms of allergic reactions to
the commercial products in everyday life.

Methods
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The standardized Allergy Screening Questionnaire, created by the Amer‐
ican Latex Allergy Association – ALAA translated to Croatian, was used
in the study [21]. The self-reported questionnaire is used for screening
for latex allergy and the participants reported all the skin problems re‐
lated to the use of latex gloves.
The final survey questionnaire collected additional following data:
job position, occupation, length of service, gender, age group and the
hours of wearing gloves daily. Prior to completing the questionnaire, the
participants signed the informed consent form. The filled questionnaires
were collected in special boxes.
Healthcare workers in two Croatian hospitals were invited to fill in
the questionnaire, and they received written information about the re‐
search and the approval of the hospital management and Ethics Commit‐
tee. The participation in the study was anonymous and voluntary. They
were included in the study regardless of earlier subjective latex related
disorders. Healthcare workers who were not wearing gloves as personal
protective equipment were excluded from the study. The participants in
this study were healthcare workers from different clinical departments
who wear medical gloves at work every day. Out of 467 participants, 12
respondents did not answer the question about how often do they wear
gloves daily and were therefore excluded from the statistical data pro‐
cessing related to the characteristics of the participants.
Research was carried out at the University Hospital Centre Zagreb
and Clinical Hospital Dubrava in Zagreb (between March and May in
2018) This study was approved by the Ethics Committee of the Univer‐
sity of Zagreb School of Medicine, by the Ethics Committee of Univer‐
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sity Hospital Centre Zagreb, the Ethics Committee of Clinical Hospital
Dubrava, and the management of both hospitals. The hospitals confirmed
that powdered latex gloves are regularly ordered by the hospitals in
Croatia.

Statistical analysis

Results
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Descriptive statistics were made for all the examined variables, and the
differences in the distribution of the individual categorical values were
analysed by the χ2 test. All the differences with P values less than 0.05
were considered significant. In this study, the connection of contact
dermatitis symptoms that occur after wearing latex gloves at a workplace
with cessation of wearing gloves during a sick leave or a vacation was
analysed, as well as risk factors outside the workplace that cause similar
symptoms and exposure to latex in the first year of life. The software
used in this analysis is IBM SPSS Statistics software version 25.0 li‐
censed for the Faculty of Medicine, University of Zagreb.
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Demographic data and the data on daily glove wear are shown in Table
1. Most of the healthcare workers who participated in the study and reg‐
ularly wear gloves, were nurses and medical technicians. Nurses
(336/361; 93%) more often wear gloves every day (P=0.001) than doc‐
tors do (52/71; 73%). Healthcare workers who wear gloves every day,
usually wear them 3 to 5 hours a day (141/410; 34.4%). The most import‐
ant results were found in: the daily gloves use in hours, the withdrawal
of symptoms during the sick leave or vacation, the use of latex free
gloves, suspected latex allergy, and the allergic reaction after contact
with a rubber product outside of work.
The most often symptoms of dermatitis occur in workers who use
gloves for more than three hours a day, with the highest frequency in the
group wearing gloves between 3 and 5 hours a day. Contact dermatitis
develop more significantly in the participants who wear gloves more
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than 5 hours a day (P=0.001). Almost half of the participants who use
latex gloves responded positively to the issue of rash, itching, flaky or
cracked skin, or contact dermatitis.
When asked if the symptoms of contact dermatitis withdraw after a
sick leave or a vacation, about three quarter of the participants (184/205;
89.8%) answered positively. From the total of participants (N=205) who
had symptoms of contact dermatitis after wearing latex gloves, 179 par‐
ticipants suggested they sometimes uses latex-free gloves as well. Fur‐
thermore, 149 (83.2%) of these 179 participants, stated that they had no
symptoms of dermatitis related to the latex free gloves.
Anamnestic data on exposure to latex are shown in Table 2. Parti‐
cipants who have dermatitis at work have more often medical history of
invasive procedure in the first year of life (14/205; 6,8%) than parti‐
cipants without dermatitis (6/239; 0,03%) (P=0.02).
Correlation between self-reported hand dermatitis at work and symp‐
toms of allergic reactions to the latex in everyday life are shown in the
Table 3. Of the total sample, 18% (82/455) indicated that they had hives,
itching, redness within 30 minutes and /or vesicular disease during the
day, after wearing gloves or in the presence of people wearing gloves.
Healthcare workers with symptoms of contact dermatitis have signific‐
antly higher incidence of hives than people without contact dermatitis.
People with symptoms of contact dermatitis are more likely to develop
an allergic reaction when they are in contact with other latex-containing
products such as wearing rubber clothing or elastic straps (P=0.00),
blowing balloons (P=0.03), using condoms, diaphragms and other sexual
aids (P=0.00) (Table 3).

Discussion
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The symptoms of contact dermatitis associated with wearing latex gloves
appeared in nearly half the participants (45.05%). This reaction is usually
limited to the parts of the skin in contact with rubber products. Since
health professionals often work in a wet environment and are exposed to
many irritants, apart from allergic contact dermatitis, they can also de‐
velop irritant dermatitis so it cannot be concluded which type it is. In
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some subsequent studies, allergy tests have shown that prevalence of al‐
lergic contact dermatitis is significantly lower than the overall prevalence
obtained by the questionnaire [20]. This research confirmed that most of
the participants that develop symptoms of contact dermatitis have profes‐
sional ethology dermatitis, because 89.8% of participants responded that
the symptoms completely withdraw during the vacation or a sick leave.
In this research, the participants with the symptoms of contact dermatitis
are more likely to have an allergic reaction outside of their workplace,
such as medical examinations involving contact with mucous mem‐
branes, blowing balloons, using condoms and wearing rubber clothing or
footwear (P=0,00). Contact dermatitis symptoms associated with wear‐
ing latex gloves occur more often in the participants who have undergone
a surgery or other invasive procedures in their first year of life (P=0,02).
This research has confirmed that the participants with symptoms of
contact dermatitis have much more frequent allergic reactions after
a medical examination during which there is a contact of latex with a mu‐
cous membrane (dental, gynaecological, digital rectal exam) compared
to the participants without contact dermatitis. The symptoms of an aller‐
gic reaction after a medical examination or other invasive procedure oc‐
curred at 8.3% of participants, which is significantly higher than with
those who did not have the symptoms of contact dermatitis (P=0.00).
This confirmed that sensitization on latex proteins in a workplace, puts
workers at risk of developing allergic reactions of varying intensity dur‐
ing personal medical examinations. It is important to note that wearing
latex gloves during an episode of irritant dermatitis enhances the absorp‐
tion of latex allergen and increases the risk of developing an allergic re‐
action to latex [21]. Also, contact dermatitis may be the first sign of an
allergy development to latex and repeated exposure to latex can lead to
more serious allergic reactions [22, 23]. The literature describes an ana‐
phylactic reaction during a gynaecological examination in a nurse suffer‐
ing from latex induced contact dermatitis on her hands, to which she has
been exposed continually despite the symptoms. Latex allergy in this pa‐
tient was subsequently confirmed by a prick test [13].
In this study, most of the symptoms occur in workers who use gloves
for more than three hours a day. Since the frequency of symptoms is
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greatest in those who wear gloves for hours, there is a possibility that they
have developed irritant dermatitis caused by working in a wet environ‐
ment or it may be the result of re-exposure to a weak irritant such as the
powder in the gloves. The research carried out at the University Hospital
in Bari confirmed that the most of reported cases of dermatitis are related
to irritant contact dermatitis (85.1%) most commonly caused by exposure
to chemicals found in latex gloves (bacterial endotoxins, ethylene oxide,
powder) and wet work [24]. Wearing gloves continuously for more than
two hours (in continuity) is considered working in a wet environment [25].
There is a significantly larger number of participants who had under‐
gone a surgery or other invasive procedures in the first year of their life,
had symptoms of contact dermatitis (14/205; 6.8%) in comparison to
those who had not undergone that kind of surgery (P=0.02). This research
confirmed that the people who had undergone surgery or other invasive
procedures in the first year of their lives, had more frequent symptoms of
contact dermatitis or serious adverse events than those who had not been
subjected to surgery in their infancy [26]. The literature describes a case
of a four-year-old boy who developed an anaphylactic reaction five
minutes after the beginning of a congenital strabismus operation. Sub‐
sequent testing confirmed the allergy to latex protein. Given that the boy
had not previously been subjected to surgery, it was presumed that he had
been exposed to latex through his mother who regularly used latex gloves
during her work as a cosmetician in her home [20].
In this study, 18% of participants had the symptoms of urticaria asso‐
ciated with wearing latex gloves. What cannot be claimed with certainty
is that this is an allergic reaction caused by specific latex proteins, since
no specific IgE antibodies were measured in these participants. Half of
the participants who had hives suffer from hay-fever, which goes in fa‐
vour of atopic tendency. Other study of Work Ability Index in Croatian
hospitals showed that a part of healthcare workers reported skin prob‐
lems at work. Allergic dermatitis confirmed by medical doctor was
present in 15% (109/721) nurses and in 15% (46/300) physicians [28].
The limitation of this study is that the questionnaire is used only for
the screening on the latex allergy. It cannot be concluded that it is cer‐
tainly the latex allergy, because there is no allergy test, such as prick test,
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IgE antibodies or provocation test have been used. According to the lit‐
erature, the most reliable indicator of latex allergy is a detailed
anamnesis along with associating exposure and symptoms.
The results show that it is advisable to initiate an education on the use
of latex gloves in the field of health protection at work, and to influence
policy makers to ban the use of latex glove powders, which many other
countries have already done [27]. After the implementation of the policy
restricting the use of powdered gloves, some authors conclude that the
medical community needs more understanding and education about latex
gloves, latex sensitization, and available alternatives.
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This research confirmed that healthcare workers reported dermatological
symptoms related to their working conditions and personal protective
equipment. In this research, it can be concluded that the skin symptoms
appear dominantly on the skin of the hand and after wearing latex gloves.
Nearly half of the participants in the healthcare population have changed
in the skin of their hands after wearing latex gloves. Most participants
with symptoms of contact dermatitis have had those symptoms with‐
drawn when they took a sick leave or a vacation, which goes in favour of
the professional ethology of the disease. Some of them have latex-re‐
lated symptoms after using the rubber products in everyday life. A fur‐
ther research concerning latex gloves, powdered latex gloves and other
latex products in a hospital setting is important. Education about latex,
the awareness about everyday products containing latex is very import‐
ant, as well as avoiding powdered latex gloves since they may be an oc‐
cupational hazard. The ban on powdered gloves should be considered as
a preventive measure.

85

86

Hana Knežević Krajina, Bojana Knežević

References

0P

L

1. Jacob JL, d'Auzac J, Prevôt JC. The composition of natural latex from
Hevea brasiliensis. Clin Rev Allergy 1993; 11(3): 325. https://doi: 10.1007/
BF02914415.

3.

2. Alenius H, Kurup V, Kelly K, Palosuo T, Turjanmaa K, Fink J. Latex al‐
lergy: frequent occurrence of IgE antibodies to a cluster of 11 latex proteins in
patients with spina bifida and histories of anaphylaxis. J Lab Clin Med 1994;
123(5): 712–720.
3. Breiteneder H, Scheiner O. Molecular and immunological characteristics of
latex allergens. Int Arch Allergy Immunol 1998; 116: 83–92. https://doi:
10.1159/000023930.

A

4. Sussman GL, Beezhold DH, Liss G. Latex allergy: historical perspective.
Methods 2002; 27(1): 3–9. https://doi: 10.1016/S1046-2023(02)00045-2.

YS

5. Sussman GL, Tarlo S, Dolovich J. The spectrum of IgE-mediated responses
to latex. JAMA 1991; 265(21): 2844–2847.
6. Ownby DR, Ownby HE, McCullough J, Shafer AW. The prevalence of
anti-latex IgE antibodies in 1000 volunteer blood donors. J Allergy Clin Im‐
munol 1996; 97(6): 1188–1192. https://doi: 10.1016/s0091-6749(96)70183-5.

-B

7. Lebenbom-Mansour MH, Oesterle JR, Ownby DR, Jenett MK, Post SK,
Zaglaniczy K. The incidence of latex sensitivity in ambulatory surgical patients:
a correlation of historical factors with positive serum immunoglobin E levels. An‐
esth Analg 1997; 85(1): 44–49. https://doi: 10.1097/00000539-199707000-00008.

CC

8. Bittner C, Velasco Garrido M, Krach LH, Harth V. Content of Asthmagen
natural rubber latex allergens in commercial disposable gloves. In: Cohen IR,
Lajtha A, Lambris JD et al, eds. Advances in Experimental Medicine and Bio‐
logy. Boston: Springer; 2016.

The Use of Latex Powdered Gloves in Health Care and Skin Problems on the Hands: A Pilot Study
in Croatian Hospitals

0P

L

9. Kujundžić Brkulj M, and Macan J. Skin Protection at Work in Croatian
Hairdressers Results of the Evahair Questionnaire Developed Within the EU
Project ‘Safehair’. Arh Hig Rada Toksikol 2013; 64(2): 295–303. https://
doi:10.2478/10004-1254-64-2013-2333.
10. Charous BL, Hamilton RG, Yunginger JW. Occupational latex exposure:
characteristics of contact and systemic reactions in 47 workers. J Allergy Clin
Immunol 1994; 94(1): 12–18. https://doi.org/10.1016/0091-6749(94)90065-5.

3.

11. Baur X, Jäger D. Airborne antigens from latex gloves. Lancet 1990;
335(8694): 912. https://doi.org/10.1016/0140-6736(90)90508-3.
12. Turjanmaa K. Incidence of immediate allergy to latex gloves in hospital
personnel. Contact Dermatitis 1987; 17(5): 270–275. https://doi.org/10.1111/
j.1600-0536.1987.tb01476.x.

YS

A

13. Zahariev Vukšinić K, Knežević B, Bogadi-Šare A, Bubaš M, Krišto D,
Pejnović N. Anaphylactic Reaction to Latex in a Health Care Worker: Case Re‐
port. Acta Dermatovenerolica Croatica 2012; 20(3): 197–214 [Internet]. Avail‐
able from: https://hrcak.srce.hr/89124.
14. Hamann CP, Kick SA. Allergies associated with medical gloves. Manufac‐
turing issues. Dermatol Clin 1994; 12(3): 547–559. https://doi.org/10.1016/
S0733-8635(18)30159-1.

-B

15. Truscott W, Roley L. Glove-associated reactions: addressing an increasing
concern. Dermatol Nurs 1995; 7(5): 283–290.

CC

16. Phaswana SM, Naidoo S. The prevalence of latex sensitisation and allergy
and associated risk factors among healthcare workers using hypoallergenic latex
gloves at King Edward VIII Hospital, KwaZulu-Natal South Africa: a cross-sec‐
tional study. BMJ Open 2013; 3(12): e002900. https://doi.org/10.1136/bm‐
jopen-2013-002900.
17. Wu M, McIntosh J, Liu J. Current prevalence rate of latex allergy: Why it
remains a problem? J Occup Health 2016; 58(2): 138–144.

87

88

Hana Knežević Krajina, Bojana Knežević

L

18. Hamilton RG. Latex allergy: Epidemiology, clinical manifestations, and
diagnosis. UpToDate, displayed 29 Nov 2017 [Internet]. Available from:
www.uptodate.com.

0P

19. National Institutes of Occupational Safety and Health (NIOSH). NIOSH Al‐
lert. Preventing Allergic reactions to natural rubber latex in the workplace. Pub‐
lication No. 97–135, June 1997 [Internet]. Available from: https://www.cdc.gov/
niosh/docs/97-135/pdfs/97-135.pdf.

3.

20. Malsy M, Leberle R, Ehehalt K, Sinner B, Hobbhahn J. Anaphylactic
reaction 5 minutes after the start of surgery: a case report. BMC Res Notes 2015;
8: 117. https://doi.org/10.1186/s13104-015-1060-9.

A

21. The American Latext Allergy Association (ALAA). Latex Allergy Screening
Questionnaire, 2014, Displayed 29 Nov 2017 [Internet]. Available from: https:/
/allergyasthmanetwork.org/wp-content/uploads/2020/05/latex-allergy-screen‐
ing-questionnaire.pdf.

YS

22. Verna N, Di Giampaolo L, Renzetti A, Balatsinou L, Di Stefano F, Di
Gioacchino G, Di Rocco P, Schiavone C, Boscolo P, Di Gioacchino M. Pre‐
valence and Risk Factors for Latex-Related Diseases Among Healthcare Work‐
ers in an Italian General Hospital. Ann Clin Lab Sci Spring 2003; 33(2):
184–191.

-B

23. Toraason M, Sussman G, Biagini R, Meade J, Beezhold D, Germolec D.
Latex allergy in the workplace. Toxicol Sci 2000; 58(1): 5–14. https://doi.org/
10.1093/toxsci/58.1.5.

CC

24. Nettis, EG, Assennato A, Ferrannini A, Tursi A. Type I allergy to natural
rubber latex and tipe IV allergy to rubber chemicals in health care workers with
glove-related skin symptoms. Clinical & Experimental Allergy 2002; 32(3):
441–447. https://doi.org/10.1046/j.1365-2222.2002.01308.x.
25. Behroozy AG, Keegel T. Wet-work Exposure: A Main Risk Factor for Oc‐
cupational Hand Dermatitis. Safety and Health at Work 2014; 5(4): 175–180.
https://dx.doi.org/10.1016%2Fj.shaw.2014.08.001.

The Use of Latex Powdered Gloves in Health Care and Skin Problems on the Hands: A Pilot Study
in Croatian Hospitals

0P

L

26. Lee W, Lee JH, Park DJ, Kim HH. A case of anaphylactic shock attributed
to latex allergy during gastric cancer surgery. Journal of the Korean Surgical
Society
2011
Dec;
81(Suppl
1):
S30–S33.
https://dx.doi.org/
10.4174%2Fjkss.2011.81.Suppl1.S30.
27. The American Food and Drug Administration (FDA). Medical Device Bans,
2020 [Internet]. Available from: https://www.fda.gov/MedicalDevices/Safety/
MedicalDeviceBans/default.htm.

3.

28. Knezevic H. 374 Prevalence of allergy related skin and respiratory diseases
among healthcare workers in Croatia. Occupational and Environmental Medi‐
cine 2018; 75: A53.

YS

A

29. Nguyen K, Kohli A. Latex Allergy. Treasure Island (FL): StatPearls Pub‐
lishing; 2021.

Table 1. Demographic characteristic of healthcare workers (N=455)
Latex exposure

N

%

yes

410

90,1%

other way exposed to latex?

no

45

9,9%

Do you have a medical history of operations or

yes

43

9,5%

other invasive procedure?

no

411

90,5%

Do you have a history of operation or other

yes

20

4,4%

invasive procedure in the first year of your life?

no

435

95,6%
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Do you wear latex gloves regularly or are you in
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N
%

Swelling or
difficulty
breathing after
blowing up a
balloon

P

32
0.07 %

0.001

2/228
0,01%

22
0,05%

0.001

4/205
2%

0/228
0%

22
0,05%

0.03

17/205
8,3%

N
%

No
answer

Itching or
swelling after use
of condoms,
diaphragms or
latex sexual aids

N
%

19/204
9,3%

1/227
0,004%

24
0,05%

0.001

Itching or
discomfort after
use of rubber or
elastic bands or
clothing

N
%

50/203
24,4%

9/227
0,04%

25
0,05%

0.001

-B
CC

8/218
3.54%

3.

Itching, swelling
or other allergy
symptoms
following
medical exams as
a patient

74/205
36%

YS

In
everyday
life

N
%

A

At work

Hives, red itchy
swollen hands
within 30
minutes within a
day after wearing
latex gloves

Without
dermatitis
N (250)

0P

Hand
dermatitis
N (205)

Symptoms of
allergy

L

Table 2. Self-reported exposure to latex by the participants (N=455)
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N

%

361

79,3 %

71

15,6 %

23

5,1 %

77

16,9 %

378

83,1 %

<30

129

28,4 %

30–45

176

38,7 %

45–60

136

29,9 %

>60

14

3,1 %

≤10 years

183

40,2 %

11–20 years

97

21,3 %

21–30 years

95

20,9 %

≥31 years

80

17,6 %

<1h

79

17,4 %

1–3h

115

25,3 %

3–5h

147

32,3 %

>5h

114

25,1 %

Nurse
Profession
Physician
Other hospital staff
Male
Gender

Age

Length of service
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in healthcare

A

3.

Female

0P

Item
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Table 3. Correlation between self-reported hand dermatitis at work and symp‐
toms of allergic symptoms to the latex in everyday life.
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Daily glove use
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