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Listeriosis is a rare but severe food-borne disease 
that predominantly affects pregnant women, the 
unborn, newborns, the elderly and immunocom-
promised people. Following a large outbreak in the 
1980s, specific food safety advice was provided to 
pregnant women and the immunocompromised in the 
United Kingdom. Following two coincident yet uncon-
nected cases of pregnancy-related listeriosis in east-
ern European women in 2008, a review of the role of 
ethnicity in pregnancy-related listeriosis in England 
and Wales was undertaken in 2009. Cases reported 
to the national listeriosis surveillance scheme were 
classified as ‘ethnic’, belonging to an ethnic minor-
ity, or ‘non-ethnic’ based on their name, and trends 
were examined. Between 2001 and 2008, 1,510 cases 
of listeriosis were reported in England and Wales and, 
of these, 12% were pregnancy-related cases. The 
proportion of pregnancy-related cases classified as 
ethnic increased significantly from 16.7% to 57.9% 
(chi-square test for trend p=0.002).The reported inci-
dence among the ethnic population was higher than 
that among the non-ethnic population in 2006, 2007 
and 2008 (Relative Risk: 2.38, 95% confidence inter-
val: 1.07 to 5.29; 3.82, 1.82 to 8.03; 4.33, 1.74 to 10.77, 
respectively). This effect was also shown when ana-
lysing data from January to September 2009, using 
extrapolated live births as denominator. Increased 
immigration and/or economic migration in recent 
years appear to have altered the population at risk of 
pregnancy-related listeriosis in England and Wales. 
These changes need to be taken into account in order 
to target risk communication strategies appropriately.

Introduction
Listeriosis is a rare but severe bacterial disease that 
predominantly affects pregnant women, the unborn, 
newborns, the elderly and immunocompromised indi-
viduals. In newborns, the elderly and immunocom-
promised individuals, the disease usually manifests 
as meningitis and/or septicaemia, with high mortality 
rates reported amongst these risk groups. Listeriosis 
is mainly transmitted via the consumption of foods 
contaminated with Listeria monocytogenes and recent 
estimates suggest that listeriosis is the greatest cause 

of food-related deaths in the United Kingdom (UK) [1]. It 
has been reported that pregnant women have a 12-fold 
increased risk of developing disease after the con-
sumption of contaminated food when compared with 
the general population [2], indicating that pregnancy 
may constitute a disposition to acquiring listeriosis. 
Pregnant women rarely have central nervous system 
infection [3] but may experience fever, miscarriage, pre-
mature delivery or stillbirth. Pregnant women infected 
with L. monocytogenes may also be asymptomatic.

While most pregnancy-related infections are detected 
during the third trimester, listeriosis can develop at 
any time during pregnancy and, in some instances, 
asymptomatic pregnant women may still pass on infec-
tion to the fetus. Pregnancy-related cases of listeriosis 
are divided into early and late onset. An early onset 
case is defined as a newborn with symptoms at birth 
or within 48 hours of birth resulting from in utero infec-
tion from the mother. The term late onset is applied 
when a newborn develops symptoms more than 48 
hours after birth and such infections are thought to be 
predominantly the result of infection during passage 
through the birth canal. While rare, there have also 
been reports of late onset cases being a consequence 
of nosocomial transmission via indirect contact with 
early onset cases, for example through common birth-
ing staff or equipment [4,5]. Newborns born with lis-
teriosis and who survive may have complications that 
include physical retardation and granulomatosis infan-
tiseptica (pyogenic nodules distributed systemically).

Between 1985 and 1989, the number of cases of liste-
riosis in England, Wales and Northern Ireland nearly 
doubled before rapidly declining in 1990 [6].This 
upsurge in cases was, however, mainly caused by an 
outbreak which disproportionately affected pregnant 
women, and was related with consumption of pâté pro-
duced by a single manufacturer [7]. The suspension 
of sales of pâté from this manufacturer, whose pâté 
was highly contaminated with subtypes of L. mono-
cytogenes indistinguishable from those isolated from 
cases, coincided with the dissemination of two gov-
ernment health warnings in 1989: one with regards to 
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the general risk of listeriosis and pâté [8] and a second 
one specifically targeted at vulnerable groups, which 
were defined at the time as pregnant women and peo-
ple with impaired resistance to infection [9]. The afore-
mentioned rapid decline in cases followed the second 
of these warnings. 

The outbreak highlighted the risk to pregnant women 
of developing listeriosis after consuming pâté and 
reiterations of the health advice with regards to pâté 
and other high-risk foods still target this group [10]. 
Following two coincident but unconnected cases of 
pregnancy-related listeriosis in women of eastern 
European nationality during 2008, a review of preg-
nancy-related cases of listeriosis between 2001 and 
2008 was undertaken using national surveillance data 
for England and Wales, to assess the role of ethnicity 
in this population and examine trends. A provisional 
investigation of cases between January and September 
2009 was also carried out.

Methods
The Health Protection Agency Centre for Infections co-
ordinates the surveillance of listeriosis in England and 
Wales. Cases are ascertained by the voluntary elec-
tronic reporting of laboratory-diagnosed cases and/or 
the referral of cultures for identification and subtyp-
ing. Epidemiological and microbiological data reported 
by these systems are combined, de-duplicated, and 
stored in a bespoke Microsoft Access 2003 database. 
Since 2005, supplementary clinical data are sought 
routinely from the consultant medical microbiologist 
responsible for the case, including onset date, date of 
hospital admission, principal listeria illness, clinical 
outcome, antibiotics and other drugs administered and 
symptoms [11]. In addition, exposure data with regards 
to travel, food consumption and food retailers are 
sought from the case or a relative of the case by envi-
ronmental health officers in liaison with local health 
protection staff, using a standard exposure question-
naire [11]. Postcode data are employed to estimate 
socio-economic status using quintiles [12] of estab-
lished indices of multiple deprivation [13].
A case of listeriosis is defined as an individual pre-
senting with clinically compatible illness and from 
whom L. monocytogenes was isolated from a nor-
mally sterile site. Cases are classified as either non-
pregnancy-related in individuals over four weeks old, 
or pregnancy-related where a mother and/or fetus/
newborn of less than four weeks old are affected. An 
affected mother and newborn are classified as one 
pregnancy-related case. Pregnancy-related cases that 
involve a live birth are routinely stratified further into 
early and late onset cases, as described above. 

All cases of listeriosis are routinely classified as either 
‘ethnic’ (belonging to an ethnic minority) or ‘non-eth-
nic’ (not belonging to an ethnic minority) based on 
their first name and surname, where available. This 
classification is in addition to case-reported ethnicity, 
reported via the standard exposure questionnaire since 

2005 and based on the 2001 UK census classification 
[14]. Name-based classification was used throughout 
the study period from 2001 to 2008, and used in analy-
ses, while case-reported ethnicity data, were used to 
validate the name-based approach only. The numbers 
of live births, recorded in England and Wales from 2001 
to 2008 and stratified by country of birth of mother, 
were obtained from the Office for National Statistics 
[15] and used as denominator data. The number of live 
births (i.e. not including stillbirths, miscarriages and 
abortions) to mothers who were born outside of the UK 
was used for comparative analyses with the number of 
pregnancy-related cases that were classified as ethnic, 
using the name-based approach. Similarly, the number 
of live births to mothers born in the UK was used for 
comparative analyses with the number of pregnancy-
related cases that were classified as non-ethnic. Both 
denominator datasets included live births to mothers 
whose usual residence was outside of the UK, account-
ing for 1.1% of live births to mothers who were born 
outside the UK and 0.2% of live births to mothers born 
in the UK.  

Statistical analyses were carried out using Stata ver-
sion 10 and Epi Info. Trends in proportions were 
investigated using the chi-square test for trend while 
differences in proportions employed the chi-square 
test and Fisher’s exact test as appropriate. Relative 
risks (RR) and corresponding 95% confidence intervals 
(CI) were calculated. Poisson regression was employed 
for multivariable analysis: incidence in pregnancy-
related cases belonging to an ethnic minority, rela-
tive to pregnancy-related cases not belonging to an 
ethnic minority, were calculated whilst controlling for 
trend over the surveillance period. A log-link function 
was included to control for differences in the underly-
ing population-live births to mothers born outside and 
inside the UK respectively in each year.

Linear regression models were fitted to live births 
to mothers born outside and inside the UK data for 
January to September, 2001 to 2008, and predictions 
(with corresponding 95% prediction intervals) for this 
denominator population were obtained for 2009 based 
on the linear trend of the previous years. For 2009, 
the RR was estimated using the number of provisional 
cases between January and September and estimated 
denominator predictions for this period. An uncertainty 
interval around the RR was calculated based on the CIs 
calculated for the upper and lower prediction intervals.

Results 
Study population
Between 2001 and 2008, 1,510 cases of listeriosis were 
reported in England and Wales and, of these, 12% were 
pregnancy-related. The proportion of cases that were 
pregnancy-related did not change during the study 
period (chi-square test for trend p=0.866; Figure). Of 
all cases reported, 12.3% were classified as ethnic 
cases, 86.7% as non-ethnic cases and the remaining 
1% could not be classified as ethnic or non-ethnic by 
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their name. Of the 181 pregnancy-related cases, 36.5% 
had ethnic names while 63% did not. One case in 2005 
did not have a recorded name and, hence, ethnicity 
could not be established. This case was therefore not 
considered in these analyses. The proportion of preg-
nancy-related cases classified as having ethnic names 
over the whole study period was greater than that for 
non pregnancy-related cases (37% vs. 9% respectively; 
chi-square test p<0.001).

Incidence 
Amongst pregnancy-related cases, there was a signifi-
cant increase in the proportion of cases classified as 
ethnic, from 16.7% to 57.9% (chi-square test for trend 
P=0.002), during the study period (Figure). This change 
in proportion was not observed for non-pregnancy-
related cases (chi-square test for trend p=0.124). The 
increasing proportion of pregnancy-related cases clas-
sified as ethnic was most noticeable in 2006, 2007 
and 2008, during which years the reported incidences 
of ethnic cases were higher than that expected in the 
underlying population (RR: 2.38, 95%CI: 1.07 to 5.29; 
3.82, 1.82 to 8.03; 4.33, 1.74 to 10.77; respectively) 
(Table 1). Poisson regression indicated that there was 

a significant increase in incidence of ethnic cases after 
adjusting for the trend observed over the study period 
(RR: 2.25, 95%CI: 1.66 to 3.05). 

Pregnancy-related cases classified as ethnic and 
reported between 2006 and 2008 (the years with an 
observed significant increase) were distributed across 
eight of nine regions in England and in Wales. A greater 
proportion of these pregnancy-related cases classified 
as ethnic were reported in London (47.2% of all ethnic 
cases in England and Wales vs. 11.1% of all non-eth-
nic cases) when compared with elsewhere (52.7% vs. 
88.9%; chi-square test p<0.001). This level was above 
that expected, based on the number of live births in 
London during this period (RR: 3.66, 95%CI: 1.23 to 
10.89). Based on provisional case data for January to 
September 2009 (16 ethnic cases and 10 non-ethnic 
cases) and extrapolated live births denominator data 
for the same period (425,495 live births to mothers 
born within the UK and 128,148 live births to mothers 
born outside of the UK), there remains an increased 
risk associated with ethnic minorities for this period 
(RR: 5.31, 95% uncertainty interval: 2.33 to 12.20). 
All subsequent analyses relate to pregnancy-related 
cases, henceforth referred to as ‘cases’.

Clinical data
There was no significant difference in the proportion 
of clinical questionnaires returned for ethnic and non-
ethnic cases (91% vs. 94% respectively; Fisher’s exact 
test p=0.553). There was also no difference in the pro-
portion of infecting serotypes that were 1/2 compared 
with 4 between ethnic and non-ethnic cases (31% vs. 
24% respectively; chi-square test p=0.390). When 
characteristics of ethnic and non-ethnic cases with a 
returned clinical questionnaire were compared, there 
was no significant difference in the recorded outcome 
of pregnancy, newborn survival, the stage of onset of 
symptoms in the newborn (early vs. late onset) or pres-
entation with either meningitis or septicaemia in the 
newborn (Table 2). However, newborns born to ethnic 
mothers were more likely to present with symptoms of 
listeriosis at birth (chi-square test p=0.039) and these 
cases were more likely to come from more deprived 
areas (chi-square test for trend p<0.001), with almost 
half of the ethnic cases belonging to the most deprived 
group (Table 3). 

Exposure data
There was no significant difference in the proportion of 
exposure questionnaires returned for ethnic and non-
ethnic cases (58% vs. 47% respectively; chi-square 
test p=0.285). Of the 37 cases for which exposure 
and clinical data were available, 18 were classed as 
ethnic on the basis of their name. The cases defined 
as ethnic were more likely to describe their own eth-
nicity as ‘non-white British’, i.e. as something other 
than white British, compared with all cases (positive 
predictive value 94.4% and negative predictive value 
68.4%)(Table 3). No single country or group of coun-
tries (e.g. countries within the Indian sub-continent) 

Figure
Total number of listeriosis cases (n=1,510), proportion of 
cases that are pregnant and proportion of pregnant cases 
classified as ethnica, England and Wales, 2001-2008
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predominated for cases who described themselves as 
non-white British (Table 4).

Cases defined as ethnic on the basis of their name were 
significantly more likely to consume pâté, cabbage or 
dill. In addition, they were more likely to shop in two 

national supermarket chains A and B or green grocers 
but less likely to shop in local bakeries (Table 5).

Discussion 
We report a sustained increase in the incidence of 
pregnancy-related cases of listeriosis from ethnic 

Table 2
Characteristics of pregnancy-related listeriosis cases with a returned clinical questionnaire by name-based ethnicity 
classificationa, England and Wales, 2001-2008 (n=167)

Factor 
Ethnicity of pregnancy-related listeriosis casesa

Ethnic Non-ethnic 
(N=60) (N=107)

Death related with pregnancy (miscarriage, stillbirth, or death)
Yes 15/49 22/81 
No 34/49 59/81
Pregnancy Outcome
Live birth 47/57 71/91
Miscarriage 6 /57 16 /91
Stillbirth 2 /57 3 /91
Still pregnant 2 /57 1/91
Survival of live births
Survived 32 /39 53/56
Died 7 /39 3 /56
Onset type of live births
Early Onset (≤48 hrs) 28/38 30/43
Late Onset (>48hrs) 10/38 13/43
Symptoms of listeriosis in newborns
Yes 38/45 40/60
No 7 /45 20/60
Meningitis in newborns 
Yes 11/16 3/6
No 5/16 3/6
Septicaemia in newborns
Yes 14/17 12/15
No 3/17 3/15

a Cases were classified as either ethnic or non-ethnic based on their name, ‘unknowns’ were excluded in these analyses.

Table 1
Pregnancy-related listeriosis cases by name-based ethnicity classificationa (n=180), number of live births to mothers 
born outside (n=1,055,827) and within the United Kingdom (n=4,110,279) and related relative risks, England and Wales, 
2001-2008

Year
Number of ethnica 

pregnancy-related 
listeriosis cases

Number of live births to 
mothers born outside 

the UK

Number of non-ethnica 

pregnancy-related 
listeriosis cases

Number of live births to 
mothers born in the UK

Relative Risk (95% 
confidence intervals)

2001 3 98,115 15 496,519 1.01 (0.29-3.5)

2002 3 105,514 7 490,608 1.99 (0.52-7.71)

2003 11 115,593 24 505,876 2.01 (0.98-4.09)

2004 6 124,746 15 514,975 1.65 (0.64-4.26)

2005 7 134,334 17 511,501 1.57 (0.65-3.78)

2006 10 146,643 15 522,958 2.38 (1.07-5.29)

2007 15 160,083 13 529,930 3.82 (1.82-8.03)

2008   11 170,799 8 537,912 4.33 (1.74-10.77)

Total 66 1,055,827 114 4,110,279

UK: United Kingdom.
a Cases were classified as either ethnic or non-ethnic based on their name.
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minorities in England and Wales between 2006 and 
2008, with provisional case data suggesting that this 
increase continued into 2009 when compared with 
estimated population data. This increase was not 

observed amongst non pregnancy-related cases. An 
increase in pregnancy-related listeriosis in women 
born outside of the country was reported in Ireland in 
late 2007 [16]. Listeriosis has also been reported as 

Table 5
Food history of pregnancy-related listeriosis cases by name-based ethnicity classificationa, England and Wales, 2005-2008 
(n=37)

Food history Ethnica pregnancy-related listeriosis cases 
(n=18)

Non-ethnica pregnancy-related listeriosis cases
(n=19) p-value

Consumption of pâté 5/18 0/19 0.020b

Consumption of cabbage 8/16 1/19 0.005b

Consumption dill 5/16 0/18 0.016b

Shopped in national 
supermarket chain A 4/18 0/19 0.046b

Shopped in national 
supermarket chain B 8/18 1/19 0.008b

Shopped at green grocers 7/18 0/19 0.003b

Shopped at local bakeries 3/18 9/19 0.046c

a Cases were classified as either ethnic or non-ethnic based on their name, ‘unknowns’ were excluded in these analyses.
b Fisher’s exact test.
c Chi-square test.

Table 4
Case-reported ethnicity data (as per 2001 census classification system) of pregnancy-related listeriosis cases by name-based 
ethnicity classificationa, England and Wales, 2005-2008 (n=37) 

Case-reported ethnicity
Name-based ethnicity 

Ethnica (N=18) Non-ethnica (N=19)

White (British) 1/18 13/19

White (Non-British) 5 /18 2/19

Black African 2/18 1/19

White/Black Caribbean 0/18 1/19

Indian 4/18 1/19

Pakistani 1/18 0/19

Chinese 1/18 0/19

Other Asian 2/18 1/19

Other Ethnic 2/18 0/19

Total (other than white British) 17/18 6 /19

a Cases were classified as either ethnic or non-ethnic based on their name, ‘unknowns’ were excluded in these analyses.

Table 3
Socio-economic status of pregnancy-related listeriosis cases with a returned clinical questionnaire by name-based ethnicity 
classificationa, England and Wales, 2001-2008 (n=161)

Socio-economic status Ethnica pregnancy-related listeriosis cases
N=59 % Non-ethnica of pregnancy-related listeriosis cases

N=102 %

IMD 1 (least deprived) 4/59 7 19/102 19
IMD 2 4/59 7 26/102 25
IMD 3 8/59 14 6/102 6
IMD 4 15/59 25 24/102 24
IMD5 (most deprived) 28/59 47 27/102 26

IMD: Indices of Multiple Deprivation [12].
aCases were classified as either ethnic or non-ethnic based on their name, ‘unknowns’ were excluded in these analyses.



6 www.eurosurveillance.org

disproportionately affecting pregnant Hispanic women 
in the United States [17,18] and pregnant women living 
in a household where a language other than English 
was spoken in Australia [19]. To the authors’ knowl-
edge, the sustained increase reported in this study has 
not been previously described elsewhere. Pregnancy-
related listeriosis cases comprise the minority of what 
is already a rare disease, and by this very nature any 
changes in incidence trends within this population will 
only become evident after a number of years. 

Differences in health seeking behaviour and access to 
healthcare between ethnic minorities and the general 
population may impact on our incidence estimates, but 
this is difficult to assess. It is reasonable to assume 
that new migrants to the UK may find it more difficult 
to access the existing healthcare services than UK 
residents.

There appears to be no differential ascertainment of 
clinical and exposure data between ethnic and non-
ethnic cases which minimises the likelihood of this 
form of bias affecting our findings. Analyses performed 
on those cases with a completed clinical questionnaire 
returned indicate that, compared to non-ethnic cases, 
ethnic cases were more likely to be from more deprived 
areas and newborns more often displayed symptoms of 
listeriosis at birth. It has previously been established 
that ethnic minorities reside disproportionately in more 
deprived areas [20] and this would explain the distri-
bution of these pregnancy-related cases. Differential 
symptom presentation at birth may reflect differences 
in gestational age at time of infection (i.e. trimester) or 
route of infection (in utero or during passage through 
the birth canal) between ethnic and non-ethnic cases 
but this needs further investigation. Furthermore, we 
could not assess any differences in terms of clinical 
characteristics and exposures amongst those that did 
not have a completed clinical or exposure question-
naire returned in our analyses.

Cases’ own description of their ethnic background was 
used to validate the name-based classification method 
of ethnicity employed in this study. The negative pre-
dictive value for this approach indicates that approxi-
mately 30% of cases defined as non-ethnic report their 
own ethnicity as something other than white British. 
Consequently, the number of pregnancy-related cases 
defined by their name as ethnic seems to underesti-
mate the number of those belonging to an ethnic group 
other than white British. Therefore, the risk of preg-
nancy-related listeriosis associated with ethnic minori-
ties is likely to be greater than that reported here. 
Regardless, any misclassification is likely to be non-
differential over the study period and would therefore 
not affect the observed increase in pregnancy-related 
listeriosis in the ethnic group. 

The reporting of certain foods and retail exposures 
differed between ethnic pregnancy-related cases 
and non-ethnic pregnancy-related cases. However, it 

is important to note that comparisons are not being 
made with controls without illness and hence, findings 
should not be considered as risk factors for infection 
[21]. Furthermore, such case-case comparisons would 
not indicate the magnitude or direction of risk among 
pregnancy-related cases and should only be used for 
hypothesis generation, which then need to be tested by 
alternative methodologies. If exposures were common 
to both ethnic and non-ethnic groups, they would have 
been underestimated or, indeed, would have remained 
unidentified using this method. It is important to bear 
in mind that ethnic minorities are a heterogeneous 
group who likely vary in their food preferences and 
behaviours. The sample size of this study did not allow 
for analyses of strata within this group. Nevertheless, 
the consumption of pâté was reported more commonly 
by ethnic than non-ethnic pregnancy-related cases, 
suggesting that food safety advice issued by the UK 
government is not reaching this at-risk population or is 
not being followed.

Incidence was calculated by comparing cases classed 
as ethnic or non-ethnic with the numbers of live births 
by country of origin of mother (non-UK born and UK 
born respectively). Differences between the numerator 
and the denominator may have affected the accuracy of 
our risk estimates. Firstly, live birth data will exclude 
instances of stillbirth or miscarriage – these are both 
included in the numerator - and, consequently, the risk 
of listeriosis will be over estimated. The denominator 
data employed in the analyses also included mothers 
whose usual country of residence was outside of the 
UK, while cases living outside the UK are not reported 
to this surveillance scheme and would not be repre-
sented in this numerator. While these mothers repre-
sent only a small proportion of the total, inflation of 
the denominator will lead to some underestimation of 
risk. The final, and perhaps most important, consid-
eration is that the numerator refers to cases (mothers/
newborns/both) stratified by ethnicity whereas the 
denominator refers to live births to mothers stratified 
by country of birth. A mother could, however, be born 
in the UK and belong to an ethnic minority but this was 
the best available proxy for ethnicity of mothers of live 
births. While there are limitations to using live birth 
data by country of origin of mother, there was a need 
to assess the observed increasing trend in the context 
of population change, and our study suggests that the 
increase in incidence is over and above what would be 
expected.

Conclusions
Increased immigration and/or economic migration in 
recent years appear to have altered the population 
most at risk of pregnancy-related listeriosis in England 
and Wales. The increase in the number of pregnancy-
related cases belonging to an ethnic minority has dis-
proportionately affected London, where migration has 
directly increased the number of new births in some 
local authorities [22]. Passive food safety messages, 
which highlight high-risk foods, appear not to be 
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reaching pregnant women from ethnic minorities or are 
not being followed by this emerging at-risk population. 
More specific and targeted routes of communication 
and materials, which should be both culturally-relevant 
and in a range of appropriate languages, are needed. 
Our findings should be considered by those targeting 
risk communication strategies to vulnerable groups. 
Studies to identify which ethnic minorities are most at 
risk would provide further valuable information on how 
to more effectively tailor communication strategies.
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