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We report here 14 cases of measles among health-
care workers (HCWs) in Public Hospitals of Marseilles, 
France that occurred between April and November 
2010. All cases but one were under 30 years of age. 
Following the identification of these cases, we checked 
the immune status among 154 HCWs who volunteered 
to take part in the study and showed that 93% and 
88% were immune against measles and mumps 
respectively. HCWs non-immunised against measles 
were all under 30 years of age.

Introduction
France has been experiencing a measles outbreak 
since 2008. A recrudescence of cases among children 
and young adults has been related to insufficient vac-
cine coverage [1]. The risk of acquiring measles in 
non-immune healthcare workers (HCWs) is estimated 
to be 13 times higher than in general population [2]. 
Consequently, young non-immune HCWs are highly at 
risk occupational measles and when infected consti-
tute a risk of transmission to non-immune or immuno-
compromised patients [3-5]. Indeed measles is a highly 
contagious disease [6]; therefore, strict adherence to 
alcohol-based hand rub and rapid implementation of 
appropriate respiratory isolation measures are essen-
tial but insufficient to prevent measles outbreaks in 
hospital settings [7]. Vaccination is consequently the 
only reliable protection against nosocomial spread of 
measles [3]. In France, five vaccines are mandatory for 
HCWs: vaccines against diphtheria, tetanus, poliomye-
litis, hepatitis B virus, and tuberculosis. Other vaccines 
such as the vaccine against measles are only recom-
mended [8]. According to the recently released national 
guidelines regarding measles vaccination for HCWs, 
getting vaccinated against measles or completing 
measles vaccination is recommended but not manda-
tory [9]. Few reports described seroprevalence against 
measles among HCWs in general: a high level of immu-
nity has been reported in Italy and the United Kingdom 
[10,11]. However, it has been described to be lower 
among nurse and medical students in Switzerland [12]. 
The last European measles serosurvey including French 

data on different age groups was published in 2001 
[13].

In 2010, at total of 122 cases of measles were man-
aged in the three of Public Hospitals of Marseilles 
(PHM) and since April 2010, cases of measles appeared 
among HCWs of the PHM. Following notification of the 
first case, we evaluated the immune status among the 
HCWs who volunteered to participate. We describe 
here the measles cases that occurred among HCWs 
from April 2010 to November 2010 and the immunity 
against measles of 154 volunteer HCWs working in 
three wards at high risk for transmission of contagious 
diseases (such as infectious disease, emergency room, 
paediatric, maternity and oncology wards). In the same 
period, a cluster of three mumps cases occurred among 
medical students at the associated School of Medicine 
and therefore we also checked the immune status for 
mumps of the 154 HCWs. 

Identification of measles cases 
Measles cases among the HCWs of the PHM were iden-
tified in three different ways: through (i) the infectious 
diseases specialist of PHM (6 cases), (ii) the occupa-
tional medicine or infection control unit (5 cases), (iii) 
the laboratory database of the hospital (3 cases) that 
contained information for all HCWs of PHM for the 
period from January to November 2010. 

PHM has approximately 15,000 staff members includ-
ing all statutory personnel and medical and nurse 
students.

Seroprevalence of IgG against 
measles and mumps in HCWs 
Between April and November 2010, all HCWs (n=363) 
of the infectious disease ward, the paediatric and the 
adult emergency rooms of North Marseille Hospital one 
of the three locations of PHM were invited to participate 
in a study aimed to clarify their immune status against 
measles and mumps. A short questionnaire recording 
occupation, age and history of measles and mumps 
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immunisation or past infection was distributed to the 
participants. Answers to questions were collected 
in Excel, frequencies, means and univariate analysis 
were performed with EpiInfo version 3.5.1 August 2008 
(Centers for Disease Prevention and Control, Atlanta, 
USA). HCWs who accepted to participate in the study 
were invited to have a blood test for measles and 
mumps and to sign a written consent to take part in the 
study. HCWs were screened for measles and mumps 
IgG on serum sample by enzyme-linked immuno-sorb-
ent assay (ELISA) (Siemens, France).Test was consid-
ered positive for measles and mumps if antibody titers 
were above 500 mIU/mL. HCWs with negative measles 
or mumps IgG were informed about the result and were 
offered immunisation with either a measles vaccine 
or measles-mumps-rubella (MMR) vaccine according 

to availability of vaccine and sex (MMR vaccines were 
used for women).

Results  
Measles cases among healthcare workers
Fourteen laboratory-confirmed measles cases occurred 
among HCWs at PHM. The mean age was 27.54 +/- 4.70 
years (range 22-39) and nine were women. The approx-
imate attack rate of measles was of 93 cases per 
100,000 HCWs. Ten cases occurred in medical staff: 
five were residents, three were medical students and 
two were medical doctors. The four remaining cases 
occurred in two nurses and two nurse assistants. 
Distribution of cases among HCWs and patients of PHM 
during the year 2010 is presented in Figure 1. 

During the same period, 108 cases of measles were 
diagnosed at our institution among patients. 

To the best of our knowledge, no transmission from 
HCWs to patients occurred. Measles vaccination status 
was available for 10 cases: six HCWs were unvaccinated 
and four had received only one dose of measles-con-
taining vaccine in childhood. Place of infection was 
considered the hospital for 12 cases (certain in eight 
cases (i.e. HCWs working in a ward where cases of 
measles in patients have been managed in the previ-
ous 15 days), probable in four cases (i.e, HCWs with no 
direct contact with patients infected with measles but 
contact with HCWs managing these patients) and the 
community for two cases. Two cases acquired despite 
the post-exposure measles vaccination performed in 
48 hours.

Figure 1
Measles cases among healthcare workers and patients 
of Public Hospitals of Marseilles, France, January – 
November 2010

The black curve represents measles cases among patients.
Each box represents one measles case among healthcare workers.
Dark blue boxes represent related measles cases among 
healthcare workers.
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Table 1
Immune status for measles and mumps by occupation and age among healthcare workers participating in the study, Public 
Hospitals of Marseilles, France, April – November 2010 (n=154)

Occupation Number (%) Number of HCWs immune to measles (%) Number of HCWs immune to mumps (%)
Medical Doctor 19 (12) 19 (100) 18 (95)
Resident 19 (12) 18 (95) 16 (84)
Medical student 55 (36) 50 (91) 47 (85)
Nurse 32 (21) 30 (94) 28 (87)
Nurse assistant 27 (17) 25 (93) 25 (93)
Other 2 (1) 2  (100) 2 (100)
Age (years)      
19-24 52 (34) 45 (86) 43 (83)
25-29 34 (22) 31 (91) 30 (88)
30-34 15 (10) 15 (100) 14 (93)
35-39 12 (8) 12 (100) 11 (92)
40-44 12 (8) 12 (100) 11 (92)
45-49 13 (8) 13 (100) 12 (92)
50-54 9 (6) 9 (100) 8 (89)
55-59 6 (4) 6 (100) 6 (100)
60-65 1 (1) 1 (100) 1 (100)
Total 154 144 (93) 136 (88)

HCW: healthcare worker.
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Serosurvey in healthcare workers at 
the Public Hospitals of Marseilles
A total of 154 HCWs took part in the study, representing 
a participation rate of 42.4% (154/363); 74 in the infec-
tious diseases department, 57 and 23 in the paediatric 
and the adult emergency rooms respectively. All 154 
HCWs answered to the questionnaire and had blood 
tests for measles and mumps. The breakdown of par-
ticipants by occupation and age are shown in Table 1. 

The mean age of the participating HCWs was 32.4 years 
+/- 11.1 (range 19-65 years), 118 were women (76%). Of 
the 154 HCWs, 144 (93%) and 136 (88%) had a posi-
tive IgG serology for measles and mumps respectively.  
The HCWs in the age groups of 19-24 and 25-29 years 
had a seroprevalence of 86.5% and 91.2% respectively 
(Figure 2). 

The absence of immunity against measles (naturally 
acquired or through vaccination) was significantly 
associated with younger age groups (mean age 23.9 
+/-2.4 years for non-immune HCWs vs. 32.9 +/-11.3 
years for immune HCWs, p=0.011). 
Around a quarter and a third of the HCWs did not know 
their immune status for measles and mumps, respec-
tively (Table 2). The number of vaccine doses was often 
unknown among vaccinated HCWs. 

Discussion 
Our study reports a series of measles cases among 
healthcare workers during 2010. Measles spreads 
in Europe and in France with large outbreaks among 
general population since 2008 but an increase in the 
number of cases was noticed in 2010 in France [1]. 

Figure 2
Healthcare workers with immunity against measles by 
age group and occupation, Public Hospitals of Marseilles, 
France, April – November 2010 

The age groups of 19-24 and 25-29 years had a seroprevalence of 
86.5% and 91.2% respectively.
The orange line represents the target country-wide vaccination 
coverage (95%) suggested by the World Health Organization for 
the elimination of the disease [14].
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Marseilles is one of the areas in France that experi-
enced a high incidence of measles in 2010, with an 
incidence of 14.8 per 100,000 population [15]. The inci-
dence of measles among HCWs in PHM seems much 
higher than in the general population. One can assume 
that the identification of measles cases among HCWs is 
more exhaustive than in the general population where 
the incidence is largely underestimated [15]. However it 
cannot be excluded that measles cases among HCWs 
may have been missed. The high attack rate of measles 
among HCWs presented here indicates the high risk for 
transmission of measles in healthcare settings among 
non-immune persons [1-3,16,17]. In our study as in the 
general population, cases of measles affected mainly 
young adults aged between 20 and 30 years [1,15] who 
had not been vaccinated against measles or who had 
received only one dose of measles-containing vaccine. 
Our report shows that at least eight measles cases 
among HCWs would have been prevented if national 
guidelines had been applied [9]. Although the selec-
tion of HCWs on a voluntary basis may have introduced 
a bias in the participation rate, the sample selected 
here remains representative for PHM staff. However, 
the data may be extrapolated only to teaching hos-
pitals in France where young students and HWCs are 
usually employed. Occupational medicine and infec-
tion control unit checked the immune status of staff 
and patients exposed and suggested post-exposure 
prophylaxis when necessary as recommended in the 
national guidelines [9]. In this outbreak, post-exposure 
vaccination performed in the 72 hours after exposure 
as recommended [8,9] failed to prevent measles in two 
cases. Therefore, all susceptible exposed HCW had 
to stay at home even if prophylaxis measures were 
undertaken. While post-exposure prophylaxis (immune 
globulines) had been given for immunocompromised 
patients [9], transmission to patients could not been 
excluded notably due to prolonged incubation period 
of measles.

Our seroprevalence study revealed that 6.5% of HCWs 
participating in the study were susceptible to measles. 
All susceptible HCWs were younger than 30 years with 
a significant association between susceptibility to 
measles and younger age but no link could be estab-
lished with the HCW occupation. This observation con-
firms the need to focus the attention on high-risk age 
groups among HCWs. Susceptibility for mumps is 11.7 
% among HCWs and is also higher in younger HCWs but 
with no significant difference among age groups. This 
susceptibility to measles and mumps among younger 
population is due to a suboptimal vaccination cover-
age with often a single vaccine dose [1] compared to 
adults older than 30 years that had nearly all acquired 
natural immunisation [13]. Our results on susceptibil-
ity to measles and mumps among HCWs are similar 
to those found in the literature from other European 
countries [10,11]. Moreover, as described elsewhere 
[18], we showed that at least a fourth of the HCWs do 
not know their immune status for measles and mumps.  
Therefore, in our opinion, each HCW, irrespective of 

their occupation, younger than 30 years should be 
tested for measles antibodies. All susceptible HCWs 
should be promptly vaccinated. Vaccination of all sus-
ceptible HCWs should be implemented in hospitals 
by the occupational medical staff during the medical 
check-up before recruitment but also by preventive 
medical staff before enrolling in the school of medicine 
or in schools for nurses. As immunisation remains the 
only reliable protection against the spread of measles 
[3] we suggest HCWs refusing vaccination should be 
deferred from caring for immunocompromised patients.
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