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Abstract
Background: Listeriosis affects immunosuppressed individual’s especially
pregnant women. Maternal infections are usually mild for the woman, but
may have devastating effects on the unborn child, including miscarriage, stillbirth, preterm labour and serious neonatal illness. WHO recommends that
pregnant women should be educated to avoid foods with high risk of contamination. This study seeks to evaluate knowledge and practices predisposing to listeria infections during pregnancy. Methodology: This is a crosssectional study on pregnant women, attending the antenatal clinic of Lagos
University Teaching Hospital (LUTH) using semi structured questionnaires.
The knowledge score of participants was collated and analyzed using SPSS
version 26. Results: The mean age of the participants was 32.07 ± 5.6 years.
Forty-three (30.7%) women have had previous miscarriages with the mean no
of miscarriage of 1.54. Out of 147 participants, only 20 (13.6%) admitted
having heard of listeriosis while 127 (86.4%) had never heard of listeriosis and
none of the participants has ever been tested for listeriosis. The Overall
knowledge score was poor, and this was irrespective of age and duration of
pregnancy. However, women with graduate and/or postgraduate degrees were
more likely to have heard of Listeriosis (X2 = 10.88, P = 0.028). Conclusion:
Our study shows a low level of knowledge about this food-borne illness, which
can lead to severe illnesses in pregnant women and their unborn child. It is
necessarily to educate pregnant women on the risk of listeriosis. This would
be a key factor in creating and implementing accurate measures of prevention
and control.
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1. Introduction
Listeria monocytogenes is an emerging food borne pathogen capable of causing
serious invasive disease with mortality rates ranging between 80% and 99% primarily in neonates, immunocompromised adults and pregnant women [1] [2]. It
was estimated that 99% of listeriosis cases occur due to food borne transmission
of the bacteria [3]. In 2011, listeriosis led to by far the most food-related deaths
caused by bacteria in the European Union, much more than salmonellosis [4]. In
humans, the average case—fatality rate of listeriosis is between 20% and 30%
even with adequate antimicrobial treatments [5] [6]. Invasive listeriosis is characterized by high mortality and disproportionately affects immunosuppressed individual’s especially pregnant women. Typical sources of ingestion by humans
are raw foods of animal and soil origin, such as raw milk and dairy products,
fresh meat, fruit, vegetables and seafood [7] [8].
World Health Organisation (WHO) and Food and Agriculture Organisation
(FAO) have published an international quantitative risk assessment of Listeria in
ready-to-eat foods titled “Guidelines on the Application of General Principles of
Food Hygiene to the Control of Listeria monocytogenes in Foods”. This guideline includes microbiological criteria i.e. maximum limits for the presence of
L. monocytogenes in foods [9]. WHO warns that pregnant women, the elderly
or individuals with a weakened immune system, such as people with immunocompromised status due to HIV/AIDS, leukaemia, cancer, kidney transplant and
steroid therapy, are at greatest risk of severe listeriosis and should avoid high risk
foods. The foods flagged as high risk include deli meat and ready-to-eat meat
products (such as cooked, cured and/or fermented meats and sausages), soft
cheeses and cold smoked fishery products [9].
Infection in pregnant women may cause moderate maternal illness but can be
extremely serious for the foetus leading to miscarriage, stillbirth, preterm labour
and serious neonatal illness [6]. A pregnant woman may abort her foetus, or the
child may be born seriously ill. Despite an increasing rate of listeriosis reported
in several European countries in recent years [10], and other outbreaks in the
United States [11], Canada [12] [13] and China [14], the occurrence and prevalence of listeriosis in Nigeria is hardly reported. This is possibly due to lack of a
comprehensive surveillance system for food-borne pathogens [15]. However,
various reports have established Listeria spp. in dairy products, meat and poultry
[16], ready to eat vegetables [17], smoked and raw fish [18] [19] as well as in
farm animals and abattoirs [16] [20] in Nigeria. The first case of neonatal listeriosis in Nigeria was reported by Onyemelukwe and Lawande [21] when they isolated L. monocytogenes of the same serotype from a 2-day old neonate who
developed Listeria meningitis after contracting the organism from the mother.
Subsequently, Shindang et al. [22] reported L. monocytogenes prevalence of
8.04% from blood and placental samples from spontaneous abortion cases in Jos,
Nigeria.
The level of knowledge on listeriosis in pregnant women has not been assessed
DOI: 10.4236/aid.2020.102006
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in Nigeria. Since pregnancy-associated listeriosis causes potentially fatal consequences, food safety knowledge is paramount during pregnancy. Therefore,
there is need to ascertain the level of knowledge of pregnant women in Nigeria
on listeriosis risk, mode of transmission and food safety practices during pregnancy. This would be a key factor in creating and implementing accurate measures of control, prevention and protection.

2. Methodology
Study site: The study site was the Lagos University Teaching Hospital (LUTH).
LUTH is one of the largest Teaching Hospital in Nigeria with over 761 beds and
housing the College of Medicine of the University of Lagos which trains hundreds of Medical, Dental, Pharmacy and other Science Students. All pregnant
women attending the antenatal clinic during the period of May to August 2019
who gave their consent were included in this study.
Study design: This was a cross-sectional study carried out from May to August 2019. A semi structured questionnaire of 35 questions with predefined answers were developed and applied to 147 pregnant women, from different
demographic regions in Lagos attending the antenatal clinic of Lagos University
Teaching Hospital. Pregnant women were asked to participate by completing a
self-administered questionnaire based on the Knowledge of listeriosis and standard food safety practices and recommendations for pregnant women to avoid
Listeria infection. Written consents were obtained, after informing about the
topic of the questionnaire. The answers to 12 questions were used to calculate
the score of participants. The knowledge level was scored 0 - 4 as poor, 5 - 8 as
fair and 9 - 12 as good. The association between different socio-demographic
variables and Listeria knowledge, and related food practices, were investigated
using bivariate and multivariate analysis. Analysis was done using SPSS version
26.
Statistical Analysis: Both parametric and nonparametric procedures were
used to assess the data. All summed scores were assessed for normality using
normality plots. Normally distributed data were assessed using parametric Student’s t tests. If data were not normally distributed, nonparametric chi-squared
tests were used to compare differences between different educational groups.
Fisher’s exact chi-square tests were used to detect differences for item responses
within the scored L. monocytogenes knowledge questions. Statistical procedures
were completed using IBM SPSS Statistics (version 26, IBM, Chicago, IL). Significance was declared if the p-value was less than 0.05.

3. Results
The mean age of the participants was 32.07 ± 5.6 years. Most of the women in
our study were aged between 26 - 30 years (30.6%) and 31-35 years (26.5%), with
at least a bachelor’s degree (76.8%) and in the last trimester of pregnancy
(72.8%) Table 1. Forty-five (30.6%) respondents have had previous miscarriages
DOI: 10.4236/aid.2020.102006
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Table 1. Socio-demographic characteristic of the participants.
Variables

Respondents (n = 147)

Age
20 - 25

20 (13.6)

26 - 30

45 (30.6)

31 - 35

39 (26.5)

36 - 40

33 (22.4)

41 - 45

10 (6.8)

Degree
No schooling completed

0 (0)

Primary education

6 (4.1)

Secondary education

17 (11.6)

Technical/Vocational training

11 (7.5)

Bachelor’s degree

94 (63.9)

Master’s degree

19 (12.9)

Duration of pregnancy
1st trimester

3 (2.0)

2 trimester

37 (25.2)

3 trimester

107 (72.8)

nd
rd

Recent antibiotic therapy
Yes

8 (5.4)

No

139 (94.5

Previous Miscarriages
Yes

45 (30.6)

No

102 (69.4)

Number of miscarriages
One

29 (19.7)

Two

8 (5.4)

Three

7 (4.8)

Five

1 (0.7)

None

102 (69.4)

Have you heard of Listeriosis before?
Yes

20 (13.6%)

No

127 (86.4%)

Knowledge score

DOI: 10.4236/aid.2020.102006

Poor

121 (82.3)

Fair

22 (15.0)

Good

4 (2.7)

Mean age of participants ± Standard deviation (STD)

32.07 ± 5.65

Mean duration of Pregnancy in weeks ± STD

29.12 ± 7.54

Mean Knowledge score ± STD

1.71 ± 2.7
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with the mean number of miscarriages as 1.54. Respondents that are 36 years
and above were more likely to have had a previous miscarriage (X2 = 10.29, P =
0.036).
Out of 147 participants, only 20 (13.6%) admitted having heard of listeriosis
while 86.4% had never heard of listeriosis and none of the participants has ever
been tested for listeriosis. Of the 13.6% who have heard of listeriosis, majority of
them sourced their knowledge from the internet while only two (1.4%) mentioned
that they obtained their information from health/pregnancy classes (Figure 1).
Using the knowledge assessment score, none of the participants managed to
respond with full correctness on general knowledge on the topic of listeriosis.
However, 82.3% had poor knowledge, 15.0% had fair knowledge while 2.7% of
the participants had good knowledge of the topic. Respondents with master’s
degree had higher level of knowledge, although this was not significant (X2 =
10.02, p = 0.264) Table 2. However, comparison of respondents with bachelor’s
degree/postgraduate degree versus no schooling/ primary or secondary education showed that women with graduate and/or postgraduate degrees were more
likely to have heard of Listeriosis (X2 = 10.88, P = 0.028).
Ninety-seven (66%) of the pregnant women were not aware that they should
avoid eating food with a high risk of contamination with Listeria e.g. hot dog,
meat spread, cheese, unpasteurized raw milk (Fura) etc and 78.2% are oblivious
of the fact that Listeriosis can be passed to their unborn baby during pregnancy
(Figure 2).
Majority of the respondents were not sure of the cause of Listeriosis and only
13.8% of the respondents correctly identified the bacteria Listeria monocytogenes as the cause of the illness while 8.2% recognized exposure to domestic
animals as a predisposing factor to Listeriosis (Figure 3). Less than a third of the

Figure 1. Source of information on Listeriosis.
DOI: 10.4236/aid.2020.102006
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Table 2. Distribution of knowledge score across the different variables.
Knowledge Score

Variable

Poor (%)

Fair (%)

20 - 25

17 (85.0)

3 (15.0)

0 (0)

26 - 30

36 (80.0)

6 (13.3)

3 (6.7)

31 - 35

32 (82.1)

6 (15.4)

1 (2.6)

36 - 40

27 (81.8)

6 (15.4)

1 (2.6)

41 - 45

9 (90.0)

1 (10.0)

0 (0)

Total

121 (82.3)

22 (15.0)

4 (2.7)

Primary education

6 (100)

0 (0)

0 (0)

Secondary education

15 (88.2)

2 (11.8)

0 (0)

Technical/Vocational
training

9 (81.8)

1 (9.1)

1 (9.1)

Bachelor’s degree

78 (83.0)

15 (16.0)

1 (1.1)

Master’s degree

13 (68.4)

4 (21.1)

2 (10.5)

1 trimester

2 (66.7)

1 (33.3)

0 (0)

2 trimester

28 (75.7)

8 (21.6)

1 (2.7)

3rd trimester

91 (85.0)

13 (12.1)

3 (2.8)

Age

Degree

Trimester

Chi-squared
P-value
(X2)
Good (%)

st

nd

4.89

0.769

10.02

0.264

2.81

0.591

Figure 2. Responses to some of the Knowledge questions.

respondents (17.7% and 22.1%) reported cough and catarrh symptoms respectively while 4.8% of the women have had fever more than five days. On the average, 90.6% of the respondents were not sure of the actual symptoms of listeriosis and a few of them (8.8%) assumed diarrhoea, nausea and vomiting to be the
symptoms of listeriosis (Figure 4).
Majority of the participants (92.5%) preferred homemade meals. However,
some of them confessed to sometimes eat at the restaurants (15.6%), roadside
DOI: 10.4236/aid.2020.102006
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Figure 3. Responses to sources of Listeriosis infection.

Figure 4. Perceived symptoms of listeriosis.

(10.9%) and Canteens (9.5%).
Twenty-two (15.0%) of the women admitted having been exposed to domestic
animals. The most commonly implicated animals are dogs (45.5%), poultry
(36.4%) and Cats (13.6%). Other animals listed are cows (2.1%) and goats (2.1%).

4. Discussion
Pregnant women and their new-borns are particularly susceptible to severe listeriosis and simple precautions during pregnancy have been shown to prevent listeriosis [2]. It is however quite unfortunate that many women are unaware of
these precautions and listeriosis education is often omitted from prenatal care.
In our study, 86.4% of the respondents had never heard of listeriosis and none of
the participants has ever been tested for listeriosis. This contrast with a previous
study in Western Australia where 89% of the pregnant women have heard of listeriosis [23]. The authors noted that 11% who had no knowledge were younger
DOI: 10.4236/aid.2020.102006
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women in their first pregnancy and women with lower educational qualification.
On the contrary, our findings recorded no significant difference in the knowledge level across the different levels of education. A study by Bondarianzadeh et
al. [24] on 586 pregnant women in New South Wales, reported that 66% of respondents knew listeriosis is an illness that is transmitted by contaminated food.
More so, a high percentage of the respondents in that study acknowledged that
some food-borne illnesses could be dangerous for their unborn child. Regrettably in our present study, a significant percentage of the women were oblivious of
the fact that Listeriosis can be passed to their unborn baby during pregnancy.
The poor level of knowledge recorded in this study is a source of concern considering that 66% of the pregnant women were not even aware of foods with a
high risk of contamination e.g. hot dog, meat spread, cheese, unpasteurized raw
milk (Fura). In a qualitative study using focus groups of pregnant women in
British Columbia, participants reported that food safety and the risk of listeriosis
were important to them during pregnancy; however, their knowledge of highrisk foods and safe food practices was also limited [25].
Out of the 13.6% who admitted having heard of listeriosis, majority of their
knowledge was sourced from the internet and relatives while only two (1.4%)
women stated that they obtained their information from antenatal classes. This
finding contrasts with the report of a multi-state survey of pregnant women in
the US where about a half of the respondents reported hearing about listeriosis
from a medical professional [26]. On the other hand, a knowledge, attitude and
practice study on medical professionals in the US noted that there are gaps in
knowledge and a self-declared lack of understanding about Listeria monocyto-

genes [27]. Similar pattern was also reported by a study in British Columbia [28].
This low level of knowledge of listeriosis among medical practitioners may be
contributing to the lack of antenatal education. Furthermore, a focus group research with physicians revealed that obstetricians are less likely to provide patients at high risk with information on listeriosis prevention since they deem
foodborne illness as less important than other disease conditions, such as heart
health, smoking, and drug and alcohol use [29]. Similarly, a qualitative study in
the US evaluated the food safety practices during pregnancy and suggested that
educational efforts should target both healthcare providers as well as the pregnant women [30].
Using the knowledge score, none of the participants managed to respond correctly to all the general knowledge questions on the topic of listeriosis and very
few (2.7%) of them were well informed. This poor knowledge score is similar to
a much earlier study in the United States where 82% of the participants in a national survey had poor knowledge [26]. In addition to the overall poor knowledge about listeriosis among pregnant women in LUTH, we were unable to
detect any trends in knowledge levels by age, educational levels and pregnancy
duration (X2 = 10.02, p = 0.264).
Although majority of our respondents possessed at least a bachelor’s degree,
DOI: 10.4236/aid.2020.102006
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this did not reflect in any significant improvement in knowledge level among
these group of women. However, comparison of respondents with bachelor’s
degree/postgraduate degree versus no schooling/ primary or secondary education showed that women with graduate and/or postgraduate degrees were more
likely to have heard of Listeriosis (X2 = 10.88, P = 0.028)
With regards to preventive behaviors, it was re-assuring to note that 92.5% of
the women preferred and ultimately consume homemade meals. It is pertinent
to note however, that even though most respondents avoided patronizing canteens, roadside and ready-to-eat food, they were unaware of the risk associated
with these practices. Therefore, effort should be made towards encouraging the
pregnant women to prepare their own meals and ensure proper food handling.
Unfortunately, 8.8% of the respondents erroneously assumed that Listeriosis will
present with nausea, vomiting and diarrhoea when in the actual sense, it is a febrile illness and can sometimes present with flu-like symptoms
Listeriosis is relatively rare, but can have mortality rates as high as 30%, especially among vulnerable groups such including pregnant women [31]. For this
reason, most western countries have developed set-down policies and guidelines
to monitor and control L. monocytogenes in foods as well as educate pregnant
women on the need to avoid high risk foods. Although there is a dearth of literature on the incidence of Listeriosis in Nigeria, several studies have reported
massive contamination of dairy products, meat, poultry foods and environmental samples in Nigeria. This points to a possibility of clinical cases which may go
un-detected and un-reported. In 1999, Center for Disease Control produced a
brochure for pregnant women, entitled “what you can do to keep germs from
harming you and your baby”, that included information on listeria. Taking this
further, the United States Department of Agriculture (USDA) in 2001 collaborated with other agencies to produce a patient education sheet, “Listeriosis and

pregnancy: what is your risk?”, which targeted both pregnant women and their
healthcare providers [26]. Unfortunately, such interventions do not exist in Nigeria and some other African countries.
This study had some limitations. The use of voluntary participation led to
some of the pregnant women declining to participate since they felt that they
were not conversant with the topic. The small sample size used in this study limits our ability to generalize our findings. However, the use of knowledge scoring
allowed for mitigation of bias from self-grading thereby enabling proper knowledge assessment. Improved education of these pregnant women regarding the
risk and sources of listeriosis in pregnancy is urgently required to avert future
outbreaks.

5. Conclusion
Our study shows an alarming low level of knowledge about this food-borne illness which may lead to an increased risk for pregnant women to acquire listeriosis. As long as serious prevention and control measures are not being impleDOI: 10.4236/aid.2020.102006

72

Advances in Infectious Diseases

E. E. Chukwu, F. O. Nwaokorie

mented, outbreaks or sporadic cases may appear at any moment. Point of care
screening for pregnant women during antenatal visits should also be considered
and may go a long way in ensuring early detection and treatment. Moreover, we
consider it extremely necessarily to educate pregnant women to change attitudes, improve knowledge in order to reduce the risk of this infection. Prenatal
care providers should provide full information on this topic and counsel on food
practices during pregnancy. Also, national awareness campaigns can be targeted
at promoting adequate prevention methods.
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