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ABSTRACT

OBJECTIVE To determine the knowledge, counseling practices, and learning needs of practitioners in British
Columbia regarding risk factors for listeriosis in pregnancy.

DESIGN A 1-page, mailed, self-administered, anonymous questionnaire.
SETTING British Columbia.

PARTICIPANTS A total of 827 practitioners (614 family physicians, 93 midwives, and 120 family practice
residents) were sent the questionnaire.

MAIN OUTCOME MEASURES Awareness of listeriosis, knowledge of the risk factors for listeriosis, practices for
counseling pregnhant women, practitioners’ learning needs, and provider and practice characteristics.

RESULTS A total of 340 practitioners (41%) completed the questionnaire. While most (88%) physicians and
midwives had heard of listeriosis, few (18%) were aware that infection was more common during pregnancy.
One-third (33%) of practitioners counseled pregnant women about the risk factors for listeriosis. The main
reasons for not providing such counseling were lack of knowledge and the perception that listeriosis was
rare and not an important concern for pregnant women. Rates of counseling were highest among midwives
(84%) and lowest among physicians practising outside the Lower Mainland of British Columbia (12%). Of
those practitioners providing prenatal care, 47% counseled pregnant women about the risks of unpasteurized
milk and 41% counseled women about the risks of consuming soft cheese; few counseled about the risks of
consuming deli meat or raw hot dogs (25%), unwashed fruit and vegetables (12%), or refrigerated smoked
seafood (6%).

CONCLUSION Most prenatal care providers in British Columbia are unaware of the risk factors for listeriosis or

its propensity for pregnant women and do not counsel EDITOR'S KEY POINTS

their pregnant patients about these risks. e ; - 3
* Listeriosis is 17 times more likely to occur in preg-

nant women than in the general population, with
about one-third of all cases occurring in this group.

» While there is no maternal mortality, approximately
20% of pregnancies complicated by listeriosis end in
spontaneous abortion or stillbirth, and two-thirds of
surviving infants develop clinical neonatal listeriosis.
Listeria accounts for 20% of all cases of meningitis
in neonates—second only to group B streptococcus.

» The foods with the highest risk are often ready-to-
eat foods stored at refrigeration temperature for
prolonged periods.

» Many agencies (although not all—see the Motherisk
Update on page 341 of the April 2010 issue) recom-
mend that pregnant women avoid foods known to
be at increased risk of contamination with Listeria.
The results of this study demonstrate that most
family physicians providing prenatal care in British
Columbia were unaware of the risk factors for lis-
teriosis at the time of the study and did not counsel

This article has been peer reviewed. their pregnant patients about these risks.
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Listériose durant la grossesse

Enquéte sur ce que les médecins de la Colombie-Britannique connaissent des
facteurs de risque, du counseling approprié et de leurs besoins de formation

Colleen Kirkham wmp ccrp rcrp Jonathan Berkowitz php

OBJECTIF Vérifier les connaissances, les habitudes de counseling et les besoins de formation des médecins de
la Colombie-Britannique au sujet des facteurs de risque pour la listériose durant la grossesse.

TYPE D'ETUDE Un questionnaire auto-administré d'une page envoyé par la poste.
CONTEXTE La Colombie-Britannique.

PARTICIPANTS On a adressé¢ le questionnaire a 827 intervenants (614 médecins de famille, 98 sages-femmes et
120 résidents en médecine familiale).

PRINCIPAUX PARAMETRES A L'ETUDE Connaissance de la listériose et de ses facteurs de risque, habitudes
de counseling pour les femmes enceintes, besoins de formation pour les intervenants, et caractéristiques des
intervenants et des modes de pratique.

RESULTATS Au total, 340 intervenants (419%) ont répondu au questionnaire. Alors que la plupart des médecins

et des sages-femmes (88 %) avaient entendu parler de la listériose, peu (18 %) savaient que cette infection

était plus fréquente durant la grossesse. Un tiers des intervenants (33 %) conseillaient les femmes enceintes

sur les facteurs de risque de listériose. Les principales raisons pour ne pas le faire étaient le manque de
connaissances, et I'idée que la listériose était rare et ne constituait pas une préoccupation importante pour les
femmes enceintes. Les sages-femmes avaient le plus fort taux de counseling (84 %) et les médecins exercant
ailleurs que dans les basses terres de la Colombie- . .

Britannique continentale, le plus bas (12 %). Parmi les

intervenants qui dispensaient des soins prénataux, 47 % » Par rapport a la population générale, la femme

conseillaient les femmes enceintes sur les risques du lait enceinte est 17 fois plus susceptible de souffrir de
non pasteurisé et 41 % sur les risques de consommer du listériose, environ un tiers de tous les cas survenant
fromage mou; peu parlaient des risques de consommer dans ce groupe.

de la charcuterie ou des hot-dogs non cuits (25%), des * Méme s'il n'y a pas de mortalité maternelle, environ
fruits et Ilégumes non lavés (12 %) ou des fruits de mer 20% des grossesses compliquées de listériose
fumeés réfrigérés (6%). aboutissent a un avortement ou a une mortina-

talité spontanés, et les deux-tiers des nourrissons
qui survivent développent une listériose néonatale.
Le Listeria est responsable de 20% des méningites
chez les nouveau-nés—au deuxieme rang derriére le
streptocoque du groupe B.

 Les aliments qui comportent le plus de risques sont
souvent les plats cuisinés gardés réfrigérés durant
une longue période.

 Plusieurs agences (voir le numéro d'avril 2010
de Motherisk Update, page 341) recommandent
a la femme enceinte d'éviter les aliments connus
pour comporter davantage de risques de conta-
mination par le Listeria. Nos résultats montrent
qu'au moment de I'étude, la plupart des méde-
cins de famille dispensant des soins prénataux en
Colombie-Britannique ne connaissaient pas les fac-
teurs de risque pour la listériose et n'informaient

Cet article a fait I'objet d'une révision par des pairs. pas leurs patientes enceintes de ces risques.

Can Fam Physician 2010;56:¢158-66

CONCLUSION La plupart de ceux qui prodiguent des
soins prénataux en Colombie-Britannique ignorent les
facteurs de risque pour la listériose ou son incidence
plus élevée chez la femme enceinte, et ils n’avertissent
pas leurs patientes enceintes de ces risques.
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recent outbreak of listeriosis that resulted from
Acontaminated cold cuts from a Toronto, Ont,

meat processing plant has brought this condi-
tion to the attention of the Canadian public and the
medical community.' Listeriosis, caused by the bacteria
Listeria monocytogenes, causes approximately 2500 ser-
ious illnesses and 500 deaths in the United States annu-
ally.2 Between 1992 and 1999, the incidence rates in
Canada ranged from 0.15 to 0.35 per 100000 popula-
tion.® Listeriosis is 17 times more likely to occur in preg-
nant women than in the general population, with about
one-third of all cases occurring in this group.** While
there is no maternal mortality,® approximately 20% of
pregnancies complicated by listeriosis end in spontan-
eous abortion or stillbirth, and two-thirds of surviving
infants develop clinical neonatal listeriosis.” Infected
newborns can develop pneumonia, sepsis, and menin-
gitis, similar to the syndromes associated with group B
streptococcal infection.*® Listeria accounts for 20% of all
cases of meningitis in neonates—second only to group
B streptococcus.”!® Although the overall incidence of lis-
teriosis is relatively low, it has a high case-fatality rate:
20 to 30 deaths per 100 cases of illness.>¢!!

Scientists first recognized that Listeria could be
spread through food in the early 1980s.!%!*> Most infec-
tions are sporadic, with occasional outbreaks around
the world.47% In the 1980s, there was an outbreak in
Nova Scotia linked to coleslaw made from cabbage
contaminated with sheep manure.”® There have been
several outbreaks in the United States associated with
Mexican-style soft cheese, queso fresco, made from
unpasteurized milk®!2151¢; pasteurized milk products';
and hot dogs or deli meat.2'® In France and Denmark
there have been episodes associated with a raw-milk
soft cheese (Brie), pork tongue, and rillettes (pork
paté).'e1920 More recent evidence has shown a pos-
sible association with several foods prepared in a retail
environment, including cut melons and hummus.!*
The foods with the highest risk are often ready-to-eat
foods stored at refrigeration temperature for prolonged
periods.®?! In one American study, the overall preva-
lence of L monocytogenes in ready-to-eat foods such
as luncheon meats, deli salads, blue-veined and soft
cheeses, bagged salads, smoked seafood, and seafood
salads was estimated to be 1.82%, and was as high as
4.7% in some of the food categories.?? Listeria is second
only to Salmonella as the most costly food-borne
pathogen for children younger than 10 years of age in
the United States ($0.8 billion [US]).?* It is responsible
for 27.6% of food-related deaths in the United States.!!
The Centers for Disease Control and Prevention, the
US Food and Drug Administration, the US Department
of Agriculture, the American Congress of Obstetricians
and Gynecologists, the Society of Obstetricians and
Gynaecologists of Canada, and the Canadian Food
Inspection Agency all recommend pregnant women

avoid foods known to be at increased risk of contam-
ination with Listeria.

Studies conducted in the United States and Australia
found that pregnant women were not aware of the
increased risk of food-borne illness in pregnancy, were
not familiar with listeriosis, and were not given infor-
mation on food safety by their health care providers.?428
A small study of health care providers in the United
States showed that few provided food safety informa-
tion to pregnant women.? To date, there have been
no Canadian studies of the knowledge and counseling
practices of health care providers about listeriosis in
pregnancy. In the aftermath of the recent Canadian out-
break, one of the worst epidemics of listeriosis in history,
it is important to understand the current state of knowl-
edge and counseling practices of health care providers
as a starting point for the development of new public
health policy and educational programs.! The objective
of this study was to assess the knowledge, counseling
practices, and learning needs of British Columbia phys-
icians and midwives regarding listeriosis in pregnancy.

METHODS

The questionnaire was distributed to 827 practitioners
in British Columbia by Canada Post or through intrahos-
pital mail in June 2005. In an effort to survey clinicians
who would be primary care opinion leaders and teach-
ers for prenatal care in the province of British Columbia,
specific groups were selected for sampling. These
comprised 614 family physicians: all those on staff
in the departments of family practice at BC Women'’s
Hospital in Vancouver (n=161) and St Paul’s Hospital
in Vancouver (n=249), 79 practising in Prince George,
and 125 general practitioners randomly selected from
the directory of the College of Physicians and Surgeons
of British Columbia, excluding those practising in the
Vancouver area. The survey was also distributed to all
93 midwives registered with the College of Midwives
of British Columbia, enclosed in a regular mailing from
the College, and to all 120 family practice residents
attending the June 2005 University of British Columbia
Family Practice Residency Program Research Day, as
part of their registration packages.

A 1-page, self-administered, anonymous question-
naire that included questions about awareness of listeri-
osis, knowledge of the risk factors for listeriosis, practices
for counseling pregnant women, and practitioners’ learn-
ing needs with regards to listeriosis was developed
using information drawn from a review of the literature.
Respondents were also asked how long they had been
in practice and whether they provided prenatal or intra-
partum care. The questionnaire took approximately 3
minutes to complete. The questionnaire was pilot-tested
by a statistician and several practitioners with interests in

€160 canadian Family Physician - Le Médecin de famille canadien VOL 56: APRIL » AVRIL 2010



obstetrics or research design for face and content valid-
ity. Questionnaires were colour-coded to distinguish
between the different groups surveyed and were returned
by preaddressed, stamped envelope. Participants were
invited to enter into a draw for a small prize by returning
a preaddressed, stamped postcard. A copy of the ques-
tionnaire is available from the authors upon request.

Data from the completed questionnaires were
entered into a computer database. Statistical analysis
included frequency tables for categorical variables, and
the associations between categorical variables were
assessed using cross-tabulations and y? tests. We com-
pared practitioners’ knowledge and behaviour with
demographic variables. Statistical analysis was carried
out using SPSS version 15.0. Assuming a response rate
of approximately 50%, we anticipated receiving approxi-
mately 400 surveys that would provide a margin of error
of 5%. The University of British Columbia Behavioural
Research Ethics Board approved the study.

RESULTS

A total of 340 of the practitioners surveyed com-
pleted the questionnaire (41%). Table 1 outlines the
demographic characteristics of the respondents; almost

Table 1. Characteristics of survey respondents

CHARACTERISTICS NO. %
Study group
» BC Women's Hospital staff 70 20.6
« St Paul's Hospital staff 90 26.5
« Prince George physicians 27 7.9
« College of Physicians and Surgeons 48 14.1
directory
» Family practice residents 68 20.0
» Midwives 37 10.9
« Total (n=340) 340 100.0
Years in practice
¢ |n training 52 15.4
* 0-9 94 27.9
¢ 10-19 75 22.3
* 220 116 34.4
« Total (n=337) 337 100.0
Providing prenatal care
* Yes 269 79.8
* No 68 20.2
« Total (n=337) 337 100.0
Providing intrapartum care
* Yes 176 52.4
* No 160 47.6
« Total (n=336) 336 100.0

Listeriosis in pregnancy | Research
half (47%) were practising in the Vancouver area and
were affiliated with large teaching hospitals. Physicians
from outside the Lower Mainland and medical residents
accounted for just over one-fifth of the study population
each, and slightly more than 10% of respondents were
midwives. More than half of respondents had been in
practice for more than 10 years. Most were providing
prenatal care to patients, and slightly more than half
were providing labour and delivery care.

Knowledge

Most (88%) of the respondents had heard of listeriosis,
and the likelihood of being aware of listeriosis was not
affected by number of years in practice or location of
practice. Midwives were more likely to have heard of
listeriosis than physicians were (100% vs 86%, P=.017).
Practitioners providing prenatal care were more likely to
have heard of listeriosis than those not providing such
care (92% vs 73.5%, P<.001). Rates of awareness of lis-
teriosis were the same among practitioners providing
prenatal care only and those providing both prenatal
and intrapartum care.

Few practitioners (18%) were aware that listeri-
0sis was more common in preghant women than in
the general population. Knowledge of the propensity
of listeriosis for pregnant women was not significantly
associated with years in practice, study group, or pro-
viding prenatal or intrapartum care (Table 2). Of those
practitioners providing prenatal care (n=251), midwives
(24%) and physicians in the Lower Mainland (20%) were
slightly more likely (P=.013) to be aware of the affin-
ity of L monocytogenes for pregnant women than were
residents (15%) or physicians practising elsewhere in the
province (15%).

Counseling practices

One-third (33%) of all practitioners surveyed counseled
pregnant women about the risk factors for listeriosis
(Table 3). Among those practitioners providing prenatal
care, the rate of counseling was 40%. Rates of coun-
seling within the study group (P<.001) were highest
among midwives (84%) and lowest among physicians
practising outside the Lower Mainland (12%; 15% of
those providing prenatal care). Of the 270 respondents
who provided prenatal or intrapartum care or both, less
than half counseled pregnant patients about the risks
of consuming unpasteurized milk products (47%) and
soft cheeses (41%). One-quarter (25%) informed these
patients of the risks of eating deli meat or raw hot dogs,
and fewer provided counseling about the risks of eating
unwashed fruits and vegetables (12%) and refrigerated
smoked seafood (6%). Midwives were the most likely to
counsel pregnant patients about each of the risk factors
for listeriosis (Table 4). Physicians practising outside the
Lower Mainland and residents were the least likely to
provide counseling about most risk factors.
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Table 2. Participants’ awareness that listeriosis is more common among pregnant women

AWARE NOT AWARE UNSURE TOTAL

CHARACTERISTICS NO. % NO. % NO. % NO. %
Years in practice

¢ |n training 10 20.0 9 18.0 31 62.0 50 16.5

*0-9 14 16.7 21 25.0 49 58.3 84 27.7

¢ 10-19 12 17.6 16 23.5 40 58.8 68 22.4

*>20 19 18.8 23 22.8 59 58.4 101 333

« Total (n=303); P=.99 55 18.2 69 22.8 179 59.1 303 100.0
Study group

« Doctors in Vancouver 27 19.3 32 229 81 57.9 140 459

« Doctors in rest of British Columbia 9 14.3 8 12.7 46 73.0 63 20.7

» Family practice residents 10 15.4 14 21.5 41 63.1 65 21.3

» Midwives 9 243 15 40.5 13 35.1 37 121

« Total (n=305); P=.016 55 18.0 69 22,6 181 59.3 305 100.0
Practitioners providing prenatal care

* Yes 46 18.3 63 25.1 142 56.6 251 83.1

* No 9 17.6 6 1.8 36 70.6 51 16.9

« Total (n=302); P=.094 55 18.2 69 22.8 178 58.9 302 100.0
Practitioners attending deliveries

* Yes 33 19.9 44 26.5 89 53.6 166 55.1

* No 21 15.6 25 18.5 89 65.9 135 44.9

« Total (n=301); P=.093 54 17.9 69 229 178 59.1 301 100.0

Table 3. Characteristics of practitioners who did or did not counsel pregnant women about risk factors for listeriosis

DID COUNSEL DID NOT COUNSEL TOTAL

CHARACTERISTICS NO. % NO. % NO. %
Years in practice

* In training 16 31.4 35 68.6 51 16.5

*0-9 31 36.0 55 64.0 86 27.7

¢ 10-19 25 36.8 43 63.2 68 21.9

e >20 32 30.5 73 69.5 105 33.9

« Total (n=310); P=.78 104 335 206 66.5 310 100.0
Study group

« Doctors in Vancouver 47 32.6 97 67.4 144 46.0

« Doctors in rest of British Columbia 8 12.1 58 87.9 66 211

» Family practice residents 18 27.3 48 72.7 66 211

* Midwives 31 83.8 6 16.2 37 11.8

« Total (n=313); P<.001 104 33.2 209 66.8 313 100.0
Practitioners providing prenatal care

* Yes 102 40.2 152 59.8 254 81.9

* No 1 1.8 55 98.2 56 18.1

« Total (n=310); P<.001 103 33.2 207 66.8 310 100.0
Practitioners attending deliveries

* Yes 76 45.5 91 54.5 167 54.0

* No 26 18.3 116 81.7 142 46.0

« Total (n=309); P<.001 102 33.0 207 67.0 309 100.0
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Table 4. Rates of counseling about the various risk factors for listeriosis among practitioners providing prenatal or

intrapartum care: N=270.

DOCTORS IN THE

DOCTORS IN REST OF BRITISH
VANCOUVER COLUMBIA RESIDENTS MIDWIVES TOTAL
RISK FACTOR NO. % NO. % NO. % NO. % NO. %
Eating soft cheeses
» Counseled 46 40.7 10 17.2 20 323 35 94.6 m 411
* Did not counsel 67 59.3 48 82.8 42 67.7 2 5.4 159 58.9
« Total (n=270); P<.001 13 58 62 37 270
Consuming unpasteurized milk or milk products
» Counseled 55 48.7 15 25.9 24 38.7 33 89.2 127 47.0
« Did not counsel 58 51.3 43 74.1 38 61.3 4 10.8 143 53.0
« Total (n=270); P<.001 13 58 62 37 270
Eating deli meat or raw hot dogs
« Counseled 24 21.2 7 121 10 16.1 26 70.3 67 24.8
« Did not counsel 89 78.8 51 87.9 52 83.9 n 29.7 203 75.2
« Total (n=270); P<.001 113 58 62 37 270
Eating unwashed fruits and vegetables
» Counseled 1" 9.7 6 10.3 2 3.2 13 35.1 32 11.9
« Did not counsel 102 90.3 52 98.7 60 96.8 24 64.9 238 88.1
« Total (n=270); P<.001 13 58 62 37 270
Eating refrigerated smoked seafood
« Counseled 7 6.2 1 1.7 2 3.2 6 16.2 16 5.9
« Did not counsel 106 93.8 57 98.3 60 96.8 31 83.8 254 94.1
« Total (n=270); P=.021 13 58 62 37 270

The most common reasons given for not coun-
seling pregnant women about listeriosis (Figure 1)
were lack of knowledge about the risk factors (64%)
and the perception that listeriosis was rare and there-
fore not an important concern for pregnant women
(34%). Of those practitioners providing prenatal or
intrapartum care, physicians practising outside the
Lower Mainland were the most likely (P<.001) not
to provide counseling because of the perception that
listeriosis was rare (41%) compared with residents
(23%), physicians practising in the Lower Mainland
(20%), and midwives (8%). Physicians practising out-
side the Lower Mainland were also the most likely
(P<.001) to cite lack of knowledge of the risk factors
for listeriosis as a reason for not providing counsel-
ing (57%), compared with residents (48%), physicians
practising in the Lower Mainland (46%), and midwives
(16%). Reasons for not providing counseling were not
affected by years in practice.

Learning needs

Most practitioners (82%) wanted more information
about listeriosis in pregnancy (87% of practitioners pro-
viding prenatal care; P<.001) and more than half (54%)
indicated that they would use a tool to screen for risk

factors for listeriosis if one were available (31% were
unsure).

DISCUSSION

We found that although most physicians and midwives
had heard of listeriosis, few were aware that infection
was more common in pregnancy. One-third of practi-
tioners counsel pregnant women about the risk factors
for listeriosis. The main reasons given for not counsel-
ing were lack of knowledge and the perception that
listeriosis was rare and not an important concern for
pregnant women. Rates of counseling were highest
among midwives and lowest among physicians practis-
ing outside the Lower Mainland.

The low rate of counseling about prevention of listeri-
osis was consistent with other studies in which pregnant
women reported that their health care providers rarely
provided information on food safety.?*?5 Focus groups
conducted with 63 pregnant women in the United States
showed that none of the participants had received infor-
mation on listeriosis from her care provider.2* Most
participants were not aware of the increased risk of
food-borne illnesses during pregnancy or of current
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Figure 1. Reasons for not counseling pregnant women about the risks of listeriosis: N=2009.
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food safety recommendations, and most had not made
any changes to their food-handling behaviour.

Very few studies have examined health care provid-
ers’ knowledge or practices with regard to listeriosis
prevention. One American study of 23 health care pro-
viders showed that few (8/23) reported providing food
safety information to pregnant women.? As in our study,
lack of knowledge of the risk factors was identified as
a main barrier to counseling pregnant women. Limited
contact time with patients was also seen as a prominent
barrier; however, less than 10% of practitioners in our
study identified lack of time as a substantial barrier.

Food safety experts in the United States, using a
Web-based Delphi process, identified the following
behaviour as the most important for reducing risk of
food-borne illness in pregnant women: avoiding soft
cheeses, cold smoked fish, and cold deli salads; heat-
ing hot dogs and cold cuts to 165°F (74°C); avoiding
unpasteurized milk or cheese; avoiding raw or under-
cooked eggs; and not handling pets while preparing
food.’® While most of these recommendations were
intended to decrease risk of exposure to L monocyto-
genes, the recommendation to avoid raw egg pertains
to the risk of Salmonella, and the recommendation
regarding avoidance of pet handling is to decrease
exposure to Toxoplasma gondii. In our study, less than
half of practitioners providing prenatal or intrapartum
care were counseling patients about the risks of con-
suming soft cheeses and unpasteurized milk products,
and few were advising their patients about the risks of
deli meat, raw hot dogs, unwashed fruit and vegetables,
and refrigerated smoked seafood. This is similar to
the American study of 23 health care providers show-
ing that health care providers were the least aware of

Believe listeriosis

Do not do
prenatal care

Forget or need

is rare reminders

REASONS

recommendations to avoid soft cheeses, smoked fish,
and cold deli salads and to heat hot dogs and cold cuts
until steaming.?

In a study examining women'’s attitudes toward these
guidelines, there was low acceptance of many of these
recommendations, especially avoiding soft cheeses, cold
smoked fish, and cold deli salads, and heating luncheon
meet until steaming hot.?® The women wanted clear
explanations of the reasons behind the guidelines and
stated that they would be most likely to trust food safety
information provided by their doctors. In the same study,
the participants were clear that they wanted to do what
was necessary to protect the health of their unborn
children and would make the recommended changes to
their behaviour if they knew the health of their children
was at risk.

Awareness of the risks of listeriosis might have
changed since the recent outbreak in Canada. In par-
ticular, practitioners might be more aware of the risks
associated with consuming deli meat. The magni-
tude of this outbreak, with 57 confirmed cases and 21
deaths, has focused considerable media attention on
this issue.!3!' A smaller outbreak of listeriosis affect-
ing Vancouver Island and the Lower Mainland in 2002,
caused by contamination of cheese products from a
small manufacturer, might explain the somewhat higher
rates of counseling among physicians practising in the
Lower Mainland compared with those elsewhere in the
province. However, despite several targeted educational
campaigns in the United States by government and the
Centers for Disease Control and Prevention, as well as
media attention drawn by several multistate outbreaks,
most pregnant women in one American study had never
heard of listeriosis.?®
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Health care providers expressed an interest in having
more information on listeriosis in pregnancy and access
to a screening tool to assess the risks for listeriosis. It is
likely that additional foods could be implicated in caus-
ing listeriosis, and future outbreaks could be linked to
food handling at retail outlets as well as food produc-
tion and processing.'* It will be important for health
care providers to be kept up-to-date about potential
new high-risk foods. A prompt for counseling pregnant
women about food safety on the provincial antepartum
record and other maternity care guidelines might be
helpful. Information campaigns on the risk of food-
borne illness in pregnant women that address the rea-
sons behind each recommendation for both the women
and their health care providers will be important.?®
Women feel that the best source of information about
the risks of listeriosis is their health care providers.?42
Several studies suggest that educational brochures on
the risks of listeriosis would be a preferred tool for preg-
nant women.2¢282% An interactive multimedia food safety
education program viewed on a computer has also been
shown to be well received by patients and effective at
changing self-reported food safety behaviour.3? Future
research to examine pregnant women'’s knowledge of
the risks of listeriosis and food safety practices, as well
as the preferred educational tools for both practitioners
and pregnant women, would be of benefit.

Limitations

These results should be interpreted in the context of
several limitations. First, the relatively low response
rate increases the likelihood of a selection bias.
Although response rates of physicians to postal ques-
tionnaires tend to be lower than surveys of the general
population,*34 a second mailing of the survey might
have been warranted and could have increased the
response rate. Also the study population was specif-
ically chosen to include practitioners with an inter-
est in obstetrics, as reflected by half of respondents
participating in intrapartum care. Physicians on staff
at BC Women'’s Hospital, an obstetrics referral cen-
tre, are more likely to be involved in obstetrical care,
as are midwives and residents. The group surveyed
would likely not be representative of the average gen-
eral practitioner in British Columbia, and might over-
estimate the interest in and awareness of listeriosis.
Recall and social desirability biases can occur with
self-reporting of behaviour. It was anticipated that the
use of an anonymous, self-administered questionnaire
might minimize this effect.

Conclusion

This is the first study in Canada to provide information
on the knowledge and counseling practices of health
care providers regarding listeriosis. The results of the
study demonstrate that most family physicians providing
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prenatal care in British Columbia are unaware of the risk
factors for listeriosis and do not counsel their pregnant
patients about these risks. In contrast, most midwives,
although unaware of the increased risk of listeriosis in
pregnant women, do counsel their patients about some of
the risk factors for listeriosis. Health care providers would
like more information about the risk factors for listeriosis
and expressed interest in a tool that would help them
screen pregnant patients for potential risk factors. L3
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