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Background: Seventeen cases of locally acquired measles occurred in South Western Sydney and Sydney local health 
districts between July and October 2011. Three of the cases were known to have at least one dose of measles-mumps-
rubella (MMR) vaccine. Seven cases were infected within a health care setting waiting room by five index cases. 
Current national protocols require follow-up of all susceptible contacts in the same waiting room for any length of time for 
up to two hours after the index case has left.

Methods: Cases were interviewed using a standardized questionnaire. Information included: demographics, illness and 
activities during the exposure and infectious periods. Health care settings provided arrival and discharge times, maps of 
floor layouts and location of patients during stay.

Results: All health care setting transmission occurred in cases who were present at the same time as their index cases, with 
cross-over time ranging from 20 to 254 minutes. No index case was isolated. Index cases were between day four and six 
of illness when transmission occurred. None of the five index cases and one of seven secondary cases had received at least 
one dose of MMR vaccine. Of the seven secondary cases, two were one year of age, one was 17 years old and four were 
between 30 and 39 years old.

Conclusion: As Australia moves towards measles elimination, follow-up of cases is important; however, with limited public 
health resources a targeted response is vital. In this small but well-documented series of secondary cases acquired in a 
health care setting, all were infected following direct, proximate contact of at least 20 minutes. Changes to the national 
guidelines may be warranted, ensuring that limited resources are focused on following up contacts at greatest risk of disease.

In countries close to achieving measles elimination, the 
epidemiology of reported measles cases has changed, 
with implications for public health and outbreak 

control. These changes include a shift in incidence from 
preschool-aged children to older age groups who may have 
missed vaccination as a child, an increasing proportion 
of international importations and an increasing pool of 
susceptible people among groups whose members do 
not routinely accept vaccinations such as those opposed 
to vaccination for religious or philosophical reasons.1,2 

These changes in epidemiology and the infrequency of 
measles cases has allowed an increased focus on control 
of onward transmission settings where there is a high 
risk of measles transmission.3

Previous studies have shown that outside the 
home, measles is readily transmitted in educational 
facilities, sports halls, religious institutions, orphanages, 
refugee camps, aeroplanes and health facilities.4–8 

Health facilities are of particular concern because of the 
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risk of exposure to measles for those who may already 
be seriously ill. Health care waiting rooms in particular 
are important in the transmission of measles as a large 
number of sick and healthy people congregate together 
in a confined space.9

In countries where measles incidence is low, 
transmission is facilitated by failures or delays in 
diagnosis due to physicians inexperienced with an 
increasingly rare disease.10,11 This increases the likely 
number of presentations and time spent in waiting 
rooms. The importance of health care waiting rooms as 
a setting where measles transmission occurs is further 
enhanced by a failure to isolate the infectious patient or 
a lack of isolation facilities and low vaccination coverage 
of health care workers.11–14

Between July and October 2011, 17 cases of locally 
acquired measles occurred in South Western Sydney and 
Sydney local health districts. Seven secondary cases 
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their infection during a visit to a local ED or GP waiting 
room (Figure 1).

All cases were old enough to have received their 
12-month vaccination. Four of the 17 cases were under 
four years old and therefore too young to have received 
their second scheduled measles-containing vaccine 
according to the National Immunization Programme 
schedule.

Delay in diagnosis

Only six of the 17 cases were diagnosed on their 
first contact with a health service (GP or ED). 
Three cases were diagnosed on their second visit; two 
cases on the third visit, one on the fourth, two on the 
fifth and one case on the sixth visit. The diagnosis of 
two cases was missed; they were diagnosed approximately 
five months later, during detailed assessment of ED 
triage notes to identify possible source cases. The 
median number of days from onset to notification was 

were infected within a health care setting waiting room 
by five index cases. Current Australian national protocols 
require follow-up of all susceptible contacts in the same 
waiting room for any length of time for up to two hours 
after the index case has left. People born before 1966 
are ordinarily considered to be immune through natural 
infection, however, they are followed up to determine if 
they were accompanied by a person who may be at risk.3

In a metropolitan health authority that includes 
high demand emergency departments (EDs) and large 
general practices (GPs), adhering to the national protocol 
during an outbreak quickly consumes available public 
health resources. This paper describes the outbreak, 
transmission in health care settings and raises questions 
about the application of the national guidelines for public 
health response when resources are limited.

METHODS

Analysis of a case series was conducted between 
July 2011 and January 2012. Cases were routinely 
notified by physicians or by laboratories as required by 
legislation.15 Cases were interviewed by a public health 
nurse using a standardized questionnaire. Information 
collected included: demographic details, onset date, 
symptoms, potential exposures and activities during the 
infectious periods. Public health action implemented 
in response to a confirmed case followed the 
New South Wales measles response guidelines.3 As part 
of the response to this outbreak GPs and EDs in the 
area were alerted and asked to report suspected measles 
to the Public Health Unit (PHU). For cases where 
transmission occurred in a healthcare setting waiting 
room (defined as either an ED or a GP waiting room), 
the facilities were contacted and asked to provide arrival 
and discharge times, maps of floor layouts and location 
of patients during their stay.

RESULTS

Description of outbreak

Seventeen cases of measles were notified to South 
Western Sydney (SW) PHU with an onset date between 
July and September 2011. Characteristics of the cases are 
outlined in Table 1. No case had travelled internationally 
in their exposure period or had contact with friends or 
family members who had recently travelled overseas. 
All cases were locally acquired, with seven acquiring 

Table 1. Characteristics of confirmed measles cases, 
Sydney,* Australia, July to October 2011 
(n = 17)

Characteristics n %
Age group

0–12 months old 0 0
13 months–four years old 4 24
15–19 years old 2 12
20–29 years old 5 29
30–39 years old 6 35

Gender
Male 7 41
Female 10 59

Country of birth
Australia 11 65
New Zealand 2 12
Samoa 1 6
Brazil 1 6
Egypt 1 6
Italy 1 6

Vaccination status
Yes (at least one dose MMR) 3 18
No 10 59
Unknown 4 24

Place of exposure
Overseas 0 0
Locally acquired 17 100

Source of exposure
Household member/sibling 4 24
Health care setting waiting room 7 41
Same locality (apartment complex) 2 12
Unknown 4 24

* In South Western Sydney and Sydney local health districts.
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DISCUSSION

Transmission of measles in healthcare settings may 
prove to be an important obstacle to the elimination 
of measles in developed countries like Australia. 
While Australia has high immunization coverage, 
there are a small proportion of those born between 
1966 and 1981 (aged between 29 and 45 years) 
that may be susceptible because they were born after 
measles circulation began to decline but have not 
received two doses of measles vaccine. There are also 
occasional children who are susceptible because they 
are not vaccinated or vaccine has failed; fewer than 
1% of people fail to develop immunity to measles 
following the second dose of vaccine.16 Young adults 
are highly mobile, have many social contacts and often 
have several visits to health care facilities before they 
are diagnosed. Many ED and GP waiting areas are large, 
have high throughput and waits can be long. These 
factors increase the probability of an acutely unwell and 
infectious measles case making contact with another 
susceptible person.

eight (range: three–178 days), the median number 
of days from rash developing to notification was four 
(range: zero–175 days).

Transmission in health care setting

The five index cases were between days four and six 
of illness when transmission occurred. None had 
been isolated within the health care facility. The 
seven secondary cases, established to have been infected 
in a health care setting, were present at the same time 
as their index case. Contact time ranged from 20 to 162 
minutes. All secondary cases would have come within 
two metres of their index case while in the health setting. 
One secondary case was seen in the same treatment 
room as the index case and another case was standing 
near the index case in the registration line (Table 2). 
None of the five index cases and one of seven secondary 
cases had received at least one dose of measles-mumps-
rubella (MMR) vaccine. Of the seven secondary cases, 
two were one year of age, one was 17 years old and four 
were between 30 and 39 years old.

Figure 1. Onset date and transmission links of measles cases, Sydney,* Australia, July to October 2011

* South Western Sydney and Sydney local health districts.
† Case 10 acquired infection from a case who lives in another health jurisdiction.
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100 or more individuals who needed to be traced 
to ascertain possible susceptibility to measles. 
Although our case series was small, all transmissions 
occurred to patients or relatives who were already in the 
health facility when the index case arrived or to patients 
or relatives who arrived while the index case was 
still in the facility. Hospitals and primary care facilities 
keep records of entry and exit times; in addition, some 
facilities keep records of the bed or treatment rooms 
occupied by the index case. Therefore, if resources 
are limited, focusing only on contacts who were present 
in a facility at the same time as the case may be 
warranted.

Delayed diagnosis has been indicated as a risk for 
transmission in many outbreaks in countries reaching 
measles elimination. The diagnosis of measles is difficult 

With limited public health resources, refinements 
to the national guidelines may be warranted. It will be 
essential to balance the role of health care facilities in 
the transmissions of measles with the high workload 
required by large numbers of contacts, many of whom 
are immune. The Australian measles guidelines defines 
waiting room contacts as “people who stayed in a 
waiting area at the same time as the case and people 
who waited in the waiting area or who were seen in 
the same consultation room up to two hours after 
the case left.”3 Two previous cluster investigations in 
1981 and 1982 of transmission from a single case 
to contacts in a health facility indicated that airborne 
spread of measles can occur up to an hour after the 
index case has left the premises.17,18 However, even in 
the small outbreak reported here, non-isolated cases in 
health care waiting rooms often resulted in exposure to 

Table 2. Contact details of measles transmission in health care facilities, Sydney,* Australia, July to October 2011

Case Case 
age

Index 
case

Index 
case age

Overlap time 
(minutes)

Health care 
setting Nature of contact

Case 5 35 Case 2 33 154 Emergency 
Department

Standing near each other in registration line (booked in 
three minutes apart).

Case 6 1 Case 2 33 157 Emergency 
Department

In same waiting room for a maximum of 2.3 hours, 
unsure of proximity. Waiting room is spacious with 
approximately three metres between rows of chairs. 
Most chairs situated close to registration desk and 
triage room. There is a separate kids’ room but it is not 
frequently used.

Case 11 1 Case 5 35 254 Emergency 
Department

Index case was located in a treatment bed in the main 
access area for acute beds, paediatric ward, toilets and 
kitchenette for tea and coffee. Treatment bed opens to 
corridor with a curtain separating it from the beds on 
either side. Case would have walked past bed at least 
once, within two to three metres of the index case.

Case 10 31 Out of area 
case

33 176 Emergency 
Department

Registered eight minutes after index case, there was no 
other registration in between the two cases. Index case 
was placed on a chair in a narrow corridor next to triage, 
everyone entering the acute area had to walk through 
this corridor.

Case 12 36 Case 5 35 162 Emergency 
Department

Index case was located in a treatment bed in the main 
access area for acute beds, paediatric ward, toilets and 
kitchenette for tea and coffee. Treatment bed opens to 
corridor with a curtain separating it from the beds on 
either side. Case 12 would have walked past bed at 
least once, within two to three metres of the index case.

Case 13 38 Case 11 1 20 General 
Practice

Cases seen by different doctors in different rooms. 
However, both sat in waiting room for approximately 
20 minutes. Waiting room very small, with 33 chairs 
organized around the wall and in rows. Rows were 
approximately one metre apart.

Case 15 17 Case 13 38 50 General 
Practice

Both seen by same doctor in same room. Cases arrived 
15 minutes apart. Index case billed 27 minutes before 
Case 15. Possibly seen by same doctor directly after 
index case; however, length of consultation unknown.

* In South Western Sydney and Sydney local health districts.
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with early symptoms resembling many conditions. 
However, many doctors have never seen a case of measles 
and are unfamiliar with the more typical later features 
of rash, fever, cough and conjunctivitis. Continuing 
communication with GP and ED staff is vital to ensure 
that measles is considered as a possible diagnosis in 
persons with fever and rash, that appropriate tests are 
ordered and that the appropriate notification process is 
followed.

A review of nosocomial measles transmission 
identified health care workers as important sources of 
transmissions in health care facilities.9 In past outbreaks 
within Australia health care workers have been identified 
as secondary cases.1,4,8 While no health care worker 
was identified as a case during this outbreak, high rates 
of vaccination should be maintained in this group.

Measles cases in Australia have been mainly 
due to overseas acquired infections; however, this 
outbreak has shown continued transmission can occur 
within Australia in a small group of susceptible people. 
Exposure information collected during an outbreak is 
vital to ensure the source of infection can be determined, 
to identify sources of threats and to assist in developing 
prevention strategies. Currently, investigations focus 
on where the person travelled during their infectious 
period, thus allowing follow-up of contacts to prevent 
further transmission. While this is important, detailed 
information during the case exposure period is also 
important; knowing how transmission occurred can help 
inform prevention strategies, which become increasingly 
important when a country is close to elimination.

Many outbreaks in countries reaching elimination 
occur in children whose parents do not want their 
children vaccinated. This outbreak occurred in young 
adults, who were not vaccinated as a child or who 
did not know their vaccination status; no case was a 
conscientious objector. A high number of contacts with 
unknown vaccination status affected the efficiency of 
the investigation and may have resulted in unnecessary 
prescribing of normal human immunoglobulin. Past 
outbreaks have also demonstrated that verbal history of 
prior doses of MMR vaccine is unreliable.1

The information collected through this investigation 
was affected by recall bias: patients self-reported 
onset dates, date of rash appearance and activities 
during exposure and infectious periods. While onset 

and rash dates should be fairly accurate, it is possible 
that activities during exposure or the infectious period 
could have been left out or not accurately reported. This 
outbreak investigation relied on passive surveillance 
(i.e. for cases to be notified to the public health unit); 
therefore, cases could have been missed if they were not 
ill enough to seek medical care and if a doctor failed to 
diagnose measles.

In addition it was not possible to measure exact 
distance between the health care waiting room 
transmission cases and their index case; therefore, 
information from the health provider about room or 
bed allocation and entry and exist times was used to 
approximate distance and exposure time. Previous 
studies have shown that airborne transmission of 
measles is possible;17,18 however, no attempt was 
made to determine either the design and operation of 
air conditioning systems in these health care settings or 
their efficacy in limiting aerosol spread for this study.

CONCLUSION

As Australia moves towards measles elimination, 
follow-up of cases is important. In this small but well-
documented series of secondary cases acquired in health 
care settings all were infected following direct, proximate 
contact of at least 20 minutes. A review of national 
guidelines should consider a more targeted follow-up to 
ensure a more efficient use of resources. Public health 
resources may be better spent on education of GP and 
ED staff to facilitate isolation on suspicion of measles 
and prompt diagnosis to reduce the possibility that 
infectious cases expose large numbers of people in these 
waiting room settings.

Confl icts of interest

None declared.

Funding

None.

References:

1. Hanna J et al. Measles in health care facilities: some salutary 
lessons. Communicable Diseases Intelligence, 2000, 24:211–
212. pmid:10981353

2. Miranda AC et al. Measles transmission in health facilities during 
outbreaks. International Journal of Epidemiology, 1994, 23:843–
848. doi:10.1093/ije/23.4.843 pmid:8002200

http://ncbi.nlm.nih.gov/pubmed/10981353
http://dx.doi.org/10.1093/ije/23.4.843
http://ncbi.nlm.nih.gov/pubmed/8002200


WPSAR Vol 3, No 4, 2012 | doi: 10.5365/wpsar.2012.3.3.009 www.wpro.who.int/wpsar6

Hope et al.Measles transmission in health care setting

3. Communicable Diseases Network of Australia. Measles: National 
Guidelines for Public Health Units. Canberra, Department of 
Health and Ageing, 2009 (http://www.health.gov.au/internet/
main/publishing.nsf/Content/55AD336B864C7203CA25755F00
0307B6/$File/measles-song.pdf, accessed 13 July 2012). 

4. Weston KM et al. Nosocomial and community transmission of 
measles virus genotype D8 imported by a returning traveller from 
Nepal. Communicable Diseases Intelligence, 2006, 30:358–
365. pmid:17120490

5. Andrews R; Surveillance and Response Team. Measles outbreak 
among young adults in Victoria. Communicable Diseases 
Intelligence, 2001, 25:12. pmid:11280193

6. Kelly HA, Riddell MA, Andrews RM. Measles transmission in 
healthcare settings in Australia [Editorial]. Medical Journal of 
Australia, 2002, 176:50–51. pmid:11936282

7. Istre GR et al. Measles spread in medical settings: an important 
focus of disease transmission? Pediatrics, 1987, 79:356–358. 
pmid:3822636

8. Beard F et al. Contact tracing of in-flight measles exposures: 
lessons from an outbreak investigation and case series, Australia, 
2010. Western Pacific Surveillance and Response Journal, 
2011, 2:25–33. doi:10.5365/wpsar.2011.2.2.010

9. Botelho-Nevers E et al. Nosocomial transmission of measles: an 
updated review. Vaccine, 2012, 30:3996–4001. doi:10.1016/j.
vaccine.2012.04.023 pmid:22521843

10. Choi WS et al. Outbreak of measles in the Republic of Korea, 2007: 
importance of nosocomial transmission. Journal of Infectious 
Diseases, 2011, 204(Suppl 1):S483–490. doi:10.1093/infdis/
jir087 pmid:21666204

11. Ehresmann KR et al. An outbreak of measles among unvaccinated 
young adults and measles seroprevalence study: implications for 
measles outbreak control in adult populations. Journal of Infectious 
Diseases, 2004, 189(Suppl 1):S104–107. doi:10.1086/377714 
pmid:15106098

12. Muscat M. Who gets measles in Europe? Journal of Infectious 
Diseases, 2011, 204(Suppl 1):S353–365. doi:10.1093/infdis/
jir067 pmid:21666185

13. Delaporte E et al. Measles in Geneva between 2003 and 2010: 
persistence of measles outbreaks despite high immunisation 
coverage. Euro Surveillance: European Communicable Disease 
Bulletin, 2011, 16(39):pii=19980. pmid:21968424

14. Mette A et al. Under-reporting of measles - an evaluation based 
on data from North Rhine_Westphalia. Deutsches Ärzteblatt 
International, 2011, 108:191–196. pmid:21505600

15. Public Health Act 1991 No 10. Sydney, New South Wales 
Government, 2012 (http://www.legislation.nsw.gov.au/
viewtop/inforce/act+10+1991+FIRST+0+N/, accessed 
13 July 2012). 

16. National Health and Medical Research Council. The Australian 
Immunisation Handbook, 9th edition. Canberra, Department of 
Health and Ageing, 2008 (http://www.health.gov.au/internet/
immunise/publishing.nsf/content/handbook-home, accessed 
13 July 2012). 

17. Remington PL et al. Airborne transmission of measles in a physician’s 
office. JAMA: Journal of the American Medical Association, 1985, 
253:1574–1577. doi:10.1001/jama.1985.03350350068022 
pmid:3974036

18. Bloch AB et al. Measles outbreak in a pediatric practice: airborne 
transmission in an office setting. Pediatrics, 1985, 75:676–83. 
pmid:3982900

http://ncbi.nlm.nih.gov/pubmed/17120490
http://ncbi.nlm.nih.gov/pubmed/11280193
http://ncbi.nlm.nih.gov/pubmed/11936282
http://ncbi.nlm.nih.gov/pubmed/3822636
http://dx.doi.org/10.5365/wpsar.2011.2.2.010
http://ncbi.nlm.nih.gov/pubmed/22521843
http://dx.doi.org/10.1016/j.vaccine.2012.04.023
http://dx.doi.org/10.1093/infdis/jir087
http://ncbi.nlm.nih.gov/pubmed/21666204
http://dx.doi.org/10.1086/377714
http://ncbi.nlm.nih.gov/pubmed/15106098
http://dx.doi.org/10.1093/infdis/jir067
http://ncbi.nlm.nih.gov/pubmed/21666185
http://ncbi.nlm.nih.gov/pubmed/3982900
http://ncbi.nlm.nih.gov/pubmed/3974036
http://dx.doi.org/10.1001/jama.1985.03350350068022
http://ncbi.nlm.nih.gov/pubmed/21505600
http://ncbi.nlm.nih.gov/pubmed/21968424



