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Abstract

Background: Replacement of powdered latex gloves has
been recommended in order to prevent the development
of latex allergy in health care workers. The conclusion
that occupational exposure to latex gloves represents a
risk factor for latex allergy is mainly based on studies
without exposure controls. Atopy is also thought to be a
risk factor for the development of latex allergy. Objec-
tive: To determine the prevalence of atopy, sensitization
to latex, and symptoms following latex exposure in pro-
fessionally exposed and nonexposed hospital personnel
by means of a cross-sectional study. Methods: Six
hundred randomly sampled individuals working in medi-
cine and surgery departments and in surgery theaters
and 300 sex- and age-matched individuals classified as
administrative personnel were selected from the em-
ployee data base of the Geneva University Hospital. A
questionnaire about exposure to latex and symptoms
following this exposure was sent to all individuals. Skin
prick test reactions and serum IgE to latex as well as stan-
dard environmental allergens were determined in both
groups. Results: Respiratory and skin (local) symptoms

but not objective tests of latex sensitization {positive skin
prick test and specific IgE to latex) were significantly
associated with occupational exposure to latex (p <
0.001). Only among atopics subjects was 15 years or
more of occupational exposure associated with a signifi-
cantly higher prevalence of local symptoms than among
those who were exposed from 1 to 9 years (odds ratio:
3.2; 95% confidence interval: 1.6-6.5). Atopy was signifi-
cantly associated with sensitization to latex (odds ratio:
10.3; 95% confidence interval: 4.0-26.6) but not with local
symptoms. Tests of latex sensitization were both fre-
quently positive, less frequently negative, resulting in
low kappa values. Conclusion: These results support the
current preventive health care recommendation to re-
place powdered latex gloves. In atopics, increasing years
of occupational exposure increase the risk of developing
latex allergy. In contrast to questionnaires about local
symptoms, skin prick tests and specific serum IgE to
latex are of limited value in epidemiologic studies of
latex allergy.

Copyright © 2001 S. Karger AG, Basel

Introduction

Occupationally exposed health care workers are con-
sidered at risk for immediate-type allergy to natural rub-
ber latex, essentially from latex gloves. Aside from induc-
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ing local symptoms after contact in allergic individuals
and general symptoms in a minority, starch-powdered
latex gloves can produce airborne respiratory and sys-
temic symptoms in allergic individuals.

The conclusion that health care workers are at risk for
latex allergy is mainly based on studies on the prevalence
of positive skin prick tests and specific IgE to latex deter-
mined in unrelated studies of either health professionals
or of occupationally nonexposed subjects. The reported
prevalence varies between 1.5 and 16.9% for health care
workers [1, 2] and from 0.12 to 4.5% in occupationally
nonexposed populations [2]. In the absence of a control
group it is unclear whether these differences can be attrib-
uted to exposure to latex. A recent study in a US hospital
comparing occupationally exposed to occupationally non-
exposed personnel did not find any association between
the use of latex gloves and sensitization to latex, measured
by specific serum IgE determination, although it was a
risk factor for local symptoms [3].

Nonetheless, based on the results of earlier studies,
various recommendations have been made, including re-
placement of powdered latex gloves by nonpowdered
latex gloves and/or latex-free gloves and the promotion of
latex-free hospitals. Replacing powdered latex gloves in
hospitals may increase costs [4-6], but it may also dimin-
ish the concentration of latex allergens in the air [3, 7, 8].
However, it is not entirely clear whether it decreases
symptoms [9], latex-specific IgE in the serum of health
care workers [8], or skin prick test (SPT) conversion rate
in health care workers [7].

We conducted a study in exposed and nonexposed hos-
pital employees to provide a sounder rational for the
implementation of preventive health care policies in hos-
pitals (e.g. replacement of powdered latex gloves).

Materials and Methods

Study Design

Two groups of hospital personnel were selected from the hospital
employee database to participate in the study (fig. 1). A group of
medical workers (‘medical group’) with potential occupational expo-
sure to latex included all surgeons, anesthetists, nurses and other
employees working in operating theaters and in various medicine
and surgery departments, including pediatric surgery and obstetrics.
A random sample of 600 persons was invited to participate in the
study. The second group was a sample (n = 300) of nonmedical per-
sonnel (‘nonmedical group’) working in hospital administration and
presumably not occupationally exposed to latex. This sample was
matched to the medical group by gender and age in groups of 10
years. Seventy-five individuals from the medical sample and 36 from
the nonmedical sample were not eligible because they no longer
worked at the hospital or because they were on long-term sickness
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leave. We could not check whether these exclusions were related to
latex exposure, although this is unlikely as similar proportions of per-
sons were not eligible in the medical and nonmedical group. Thus,
525 individuals were eligible for the study in the medical group and
264 in the nonmedical group.

All selected individuals received a letter explaining the objective
of the study and a questionnaire. They were invited to schedule a free
appointment at the allergy unit and to return the filled questionnaire
during the consultation. Objective tests for sensitization to latex and
common aeroallergens were performed and used to measure sensiti-
zation and allergy to latex as well as atopy status.

The participation rate was 70.5% in the medical group and 69.3%
in the nonmedical group. Sixteen subjects from the medical group
and 23 from the nonmedical group were excluded from the analysis
because of incomplete information on exposure or because of diffi-
culties interpreting the SPT (negative control that was positive or
positive control that was negative). Persons with dermographism
were not excluded. Finally, 354 subjects from the medical and 160
from the nonmedical group were included in the analysis.

Exposure to Latex Gloves

Sterile and nonsterile powdered latex gloves were used in this hos-
pital at the beginning of the study. Occupational exposure to latex
was assessed using a questionnaire. Participants were asked whether
they, or somebody near them, used latex gloves while working, cur-
rently or in the past. Active exposure, when the participant wore latex
gloves, and, passive exposure, when somebody next to the partici-
pant wore gloves, were separately assessed. In both situations, dura-
tion and intensity of each episode of exposure were assessed: begin-
ning and end of exposure, its overall duration and the average inten-
sity (number of hours per week). We only show results using the num-
ber of years of exposure to latex gloves as exposure variable, but the
results did not differ using intensity of exposure (number of hours per
week times number of years exposed). Among those who were occu-
pationally exposed, almost all reported having both, active and pas-
sive exposure. It is reasonable to assume that these exposures took
place simultaneously, e.g., in a surgical ward. Thus, the comparison
can only encompass active exposure to latex gloves.

Twenty-eight percent of subjects in the nonmedical group re-
ported occupational exposure to latex gloves (fig. 1). We re-inter-
viewed some subjects to check whether they were or had been
exposed. They all confirmed previous occupational exposure to latex
gloves either because they had previously worked in medical posi-
tions or because they had part-time medical activity despite being
registered as administrative personnel. All except 1 person in the
medical group reported being occupationally exposed to latex. Expo-
sure status was therefore defined by the exposure to latex gloves
reported in the questionnaire and not by the initial group assignment
(medical and nonmedical groups).

Sensitization to Latex

Sensitization to latex was defined as a positive SPT to latex (Stal-
lergénes, Antony, France) and/or specific latex IgE >0.35 Ul/ml
(CAP RAST, Pharmacia-Upjohn, Uppsala, Sweden). SPT were con-
sidered positive if the diameter of the papule was more than 3 mm in
diameter and greater than the negative control (glycerin).

Symptoms in Response to Latex Exposure
The following symptoms appearing after exposure to latex at the
workplace were recorded. Local symptoms included skin reactions
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Fig. 1. Study design.

except on the hands (itching, urticaria and others), edema (lips, face,
mouth or throat), eyes (redness, itching, watery eyes), nose (runny
nose, itching, obstruction), respiratory problems (asthma, sneeze,
cough). Presence of urticaria on the hands was also recorded but not
included as there may be some ambiguity with symptoms of irritant
and allergic contract dermatitis. Generalized symptoms after occupa-
tional exposure were present if participants reported vertigo or loss of
vision, loss of consciousness, low blood pressure or anaphylactic
shock.

Whether subjects avoided occupational exposure to latex or
whether they were taking drugs for latex allergy treatment or pre-
vention was also recorded.

Atopy

Atopy was defined by the presence of at least one positive SPT to
an aeroallergen (excluding latex) and/or a positive serologic screening
test (Phadiatop®, Pharmacia-Upjohn) (index =1). Positive SPT
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controls were performed with histamine and negative SPT controls
with glycerin.

The following aeroallergen extracts were used for SPT: a mixture
of pollen from early blooming trees, a mixture from late blooming
trees, a mixture of pollen from grass, a mixture of pollen from cereals,
a mixture of pollen from Herbaceae, cat, dog and Dermatophagoides
pteronissinus (all ALK-Abello, Trimedal, Briittisellen, Switzerland).

Statistical Analysis

We categorized the exposure to latex gloves in tertiles of exposure
duration (in years). The number of individuals included in each
group did not exactly correspond to a third of the group as numerous
individuals were tied by the same number of years of professional
exposure and could not be separated. Other categorizations yielded
similar results.

The risk of sensitization and of allergy to latex was obtained using
multiple logistic regression and estimated with the odds ratio (OR)

Galobardes/Quiliquini/Roux/Taramarcaz/
Schira/Bernstein/Morabia/Hauser

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 1. Descriptive characteristics and
prevalence of atopy, sensitization and
allergy to latex in occupationally exposed
and not exposed subjects

Occupationally . Occupationally
not exposed exposed
(n=116), % ). %

(n =398

(University Hospital of Geneva,
Gender

Switzerland, 1998-1999) M 353 36.9
en . .

Women 64.7 63.1 0.8
Atopy? 50.9 49.0 0.7
Asthma 4.6 8.1 0.2
Positive latex IgE 35 6.1 0.2
Positive latex SPT 3.5 7.8 0.1
Sensitization to latex? 6.0 10.8 0.1
Symptoms following professional exposure to latex

Local 0.9 11.6 0.001

Generalized symptoms 0 0.8 0.54

& Positive global IgE and/or positive SPT.
b Positive latex IgE and/or positive latex SPT.
¢ T test to assess differences between means and x2 to assess differences between propor-

tions.
d  Fisher’s exact test.

and its 95% confidence interval (CI). We tested whether there was a
linear increase of risk introducing the exposure variable as a score in
the model, and whether there was a threshold effect introducing the
exposure as indicator variables. All analyses were adjusted for age
and gender.

We assessed the agreement between sensitization (latex-specific
SPT =+ latex-specific IgE) and reported symptoms with the propor-
tion of subjects in each of the four cells and the kappa statistic (pro-
portion of subjects with positive and negative agreement taking into
account the agreement that it is expected by chance alone). Kappa
values range from -1 to 1. Values of zero mean no agreement and
values between 0 and 0.4 are considered of low agreement [10]. We
used SAS software (SAS Institute, Cary, N.C., USA) for the statistical
analysis.

Results

The mean age (38.8 in the occupationally nonexposed
group and 38.9 in the occupationally exposed group) and
gender distribution did not differ between occupationally
exposed and nonexposed subjects (table 1). The preva-
lence of atopy was also similar in both groups while the
prevalence of asthma was almost twice as high in the
exposed vs. the nonexposed group, although it did not
reach statistical significance (p = 0.2). The prevalence of
sensitization to latex (SPT and/or positive specific IgE)
did not differ between the two groups. In contrast,
exposed subjects reported local symptoms (respiratory
and skin excluding hands) about 12 times more frequently
than those not exposed (p < 0.001). Very few subjects
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reported generalized symptoms, whether they were ex-
posed or not. Further stratification of local symptoms into
skin, nasal and bronchial symptoms did not yield any sig-
nificant association with latex exposure or the duration of
occupational latex exposure.

Regardless of occupational exposure, atopic individu-
als had a 10 times higher risk of sensitization to latex
(OR = 10.3; 95% CI: 4.0-26.6) but not of having local
symptoms (OR = 1.2; 95% CI: 0.7-2.3). Atopy did not
significantly contribute to the risk of local symptoms in
individuals who were occupationally exposed (OR = 1.9;
95% CI: 0.9-4.1). Eighty-four percent (11/13) of the sub-
jects sensitized to latex and reporting no symptoms were
atopic.

Although all nonatopics sensitized to latex were occu-
pationally exposed (table 2), the overall frequency of sen-
sitization among nonatopics was too low for a meaningful
analysis. Among atopics, exposure to latex gloves slightly
increased the risk of sensitization compared to those not
exposed but remained nonsignificant. The risk of sensiti-
zation, however, tended to decrease with increasing years
of exposure without being significant.

In nonatopics, no association was identified between
local symptoms due to latex exposure and the number of
years of exposure to latex gloves at work (table 3). This is
in contrast to atopics, who were 10 times more likely to
have local symptoms after =15 years of occupational
exposure to latex gloves than atopics with <10 years of
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Table 2. Proportion of subjects sensitized to latex and OR of sensiti-
zation? by length of occupational exposure (University Hospital of
Geneva, Switzerland, 1998-1999)

exposure (OR = 10.2; 95% CI: 2.5-42.3). The risk of local
symptoms increased linearly with the number of years of
occupational exposure.

The positive agreement and kappa statistic between

Atopy: | Dura Total ' Sensii- 9T v P
exposure zation, %? sensitization and local symptoms (table 4) were low, espe-
cially among atopic subjects (positive agreement: non-
Absent  not exposed 57 0.0 - atopics: 4.4; atopics: 0.8) (kappa values: nonatopics 0.2;
exposed atopics: 0.1). The negative agreement was high in atopics
1-9 years 66 1.5 - . . .
10-14years 50 20 _ and nonatopics (90.7 and 76.7, respectively). Eighty-four
>15 years 87 3.5 - percent (11/13) of the subjects sensitized to latex and
Present  not exposed 59 11.9 1.0 (reference) reporting no symptoms were atopic.
exposed
1-9 years 75 227 2.1 0.8-5.6 Di .
10-14years 69  18.8 1.7 0.6-46 Iscusston
=15 years 51 15.7 1.5 0.5-4.8
Linear trend 1.1 08-15 In this study population, symptoms but not objective

a  Positive SPT to latex and/or positive latex-specific IgE.
b Adjusted for age and gender.
¢ Not computed because of small number of sensitized subjects.

tests of latex sensitization were associated with occupa-
tional exposure to latex gloves. Further, we found an asso-
ciation between the presence of local symptoms following
latex exposure and the number of years of occupational

Table 3. Proportion and OR of local

symptoms? by level of occupational Atopy: Durz}tion of Total Local symptqms OR? 95% ClL
exposure, in atopic and nonatopic subjects occupational
(University Hospital of Geneva,
Switzerland, 1998-1999)
Absent 1-9 years 66 10.6 1.0 (reference)
10-14 years 50 6.0 0.6 0.1-2.3
=15 years 87 11.5 1.3 0.4-3.9
Linear trend 1.1 0.6-2.0
Present 1-9 years 75 6.7 1.0 (reference)
10-14 years 68 14.7 2.8 0.9-9.0
=15 years 51 21.6 10.2 2.5-42.3
Linear trend 32 1.6-6.5

& Local symptoms included skin reactions except on the hands (itching, urticaria and
others), edema (lips, face, mouth or throat), eyes (redness, itching, watery eyes), nose (runny
nose, itching, obstruction), respiratory problems (asthma, sneeze, cough).

b Adjusted for age and gender.

Table 4. Agreement between sensitization?

to latex and local symptoms Sensitization? Lo Nonatopic Atopic
(University Hospital of Geneva, ! i 0 n %
Switzerland, 1998-1999)
Present present 2 0.8 11 44
Present absent 3 1.2 32 12.9
Absent present 19 7.4 15 6.0
Absent absent 234 90.7 0.001 191 76.7 0.05

Positive SPT to latex and/or positive latex-specific IgE.
b pvalue obtained with Fisher’s exact test.
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exposure to latex gloves in atopics. Both findings support
the current preventive health policy of replacing pow-
dered latex gloves.

Our results confirm the findings of the single previous
study comparing individuals exposed to latex gloves with
a group of nonexposed controls [3]. In this study, no sig-
nificant association with latex-specific IgE but a signifi-
cant association with rhinoconjunctivitis and hand symp-
toms was found.

The risk of being sensitized to latex decreased with lon-
ger duration of occupational exposure. Survival bias
could explain these results, that is, atopic subjects may
leave or change their jobs resulting in more nonsensitized
people remaining among workers who have been exposed
for a higher number of years. Local symptoms after occu-
pational exposure but not sensitization to latex were
strongly associated with occupational exposure to latex.
Reporting bias among exposed subjects could explain
these results. Exposure to latex is a delicate issue among
hospital employees. In addition, the participants were
probably aware of the hypothesis being tested in the
study. However, the dose-response relation between the
number of years of exposure and the presence of symp-
toms among atopic subjects supports the plausibility of
this association. The association between local symptoms
and professional exposure was only found in the group of
atopics suggesting also that these results were not due to
overreporting among professionally exposed subjects.

Generalized symptoms due to latex exposure were very
uncommon in our study. The explanation that there is no
risk of severe symptoms from professional exposure to
latex is unlikely. It is more probable that those who had
generalized symptoms changed their jobs and thus are not
part of the study population. This speculation is support-
ed by our routine clinical practice as allergists. We dis-
courage or forbid nursing students to continue their pro-
fession, depending on the severity of symptoms induced
by occupational exposure to latex. In other risk groups,
such as children with spina bifida, a strong association of
generalized symptoms appears to exist with nonoccupa-
tional exposure to latex [11, 12]. Children with spina bifi-
da also differ from our risk group in that atopy and the
duration of exposure (number of surgical interventions
with latex contact) are independent risk factors for latex
allergy [13-16].

Atopy is thought to be a risk factor for latex sensitiza-
tion [17, 18]. Our study supports this notion. In contrast,
atopy per se did not increase the risk to develop local
symptoms upon latex exposure. In occupationally ex-
posed atopics, however, increasing number of years of
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latex exposure increased the risk of developing local
symptoms, underscoring the importance of the duration
of occupational exposure to latex for atopic subjects. The
low agreement between sensitization and local symptoms
was principally due to atopics who were sensitized but did
not report local symptoms upon exposure to latex.

The main strength of this study is a comprehensive
occupational exposure assessment. A possible enhancing
effect of passive exposure or the effect of passive exposure
alone could not be determined as both kinds of exposure
took place at the same time. The participation rate was
high and, more important, similar between the two
groups, therefore limiting participation bias. Subjects cur-
rently working in administrative positions reported occu-
pational exposure to latex gloves (28%). This fact high-
lights the need to fully assess present and past exposure in
studies of latex exposure. It also stresses that hospital
databases may not be reliable for information relating to
occupational exposure.

In conclusion, these results support the current recom-
mendation to replace powdered latex gloves. The novel
argument for this recommendation is that in atopics,
increasing years of professional exposure to latex gloves
increases their risk to develop local symptoms compatible
with latex allergy.
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