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and part of the prenatal screening program. Pregnant women are screened for 

these diseases according to the op ng o t  method. his screening program is 

e ec e in iden f ing pregnant women with  hepa s  and s philis  and in 

pre en ng transmission of these infec ons from the mother to the child . here 

are also n mero s other infec o s diseases that can and sho ld e a oided in 

pregnanc  incl ding infec ons with Toxoplasma gondii, Listeria monocytogenes and 

c tomegalo ir s . rthermore, there are infec o s diseases for which the 

screening strategy in pregnancy is based on risk assessment, including Chlamydia 

 infec on .

In the Netherlands, as in many other countries, pregnant women are not regularly 

screened for to oplasmosis, listeriosis or , as screening for these infec ous 

diseases is not cost e ec e. Instead, health educa on and promo on of pre en e 

beha iour is the main pre en e strategy for these infec ons. In the Netherlands 

most pregnant women start prenatal care in primary midwifery care (4). As pregnant 

women are likely to change their behaviour based on advice from a health care 

professional, primary care midwives have an important role as an advisor and 

educator for pregnant women or women who are planning to get pregnant (5-7). 

ealth educa on about methods to prevent infec ons is verbally provided during the 

intake consulta on and addi onal wri en materials can be provided to the pregnant 

women. In addi on, despite interna onal recommenda ons for universal screening 

for chlamydia in pregnant women, in the Netherlands screening is based on risk 

assessment. herefore, midwives should be able to iden fy women who are at an 

increased risk for having an infec on.

his thesis consists of two parts  the rst part deals with knowledge and 

preven on behaviour of pregnant women and knowledge and health educa on habits 

of primary care midwives in the Netherlands concerning toxoplasmosis, listeriosis 

and cytomegalovirus  the second part deals with knowledge and a tudes towards 

screening among pregnant women and their partners, and with the knowledge and 

test prac ces among primary care midwives in the Netherlands regarding chlamydia 

infec ons.
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Toxoplasma gondii, Listeria monocytogenes and  can all nega vely a ect 

pregnancy outcomes, but can be prevented by lifestyle and behaviour habits of the 

pregnant woman ( , - ). Informing pregnant women about these infec ons and 

how to prevent them can support women to change their lifestyle and behavioural 

habits in order to prevent themselves from ge ng infected and transmi ng the 

infec on to their foetus (5, ).

Toxoplasmosis
Toxoplasmosis is a disease that is caused by the protozoan parasite Toxoplasma 

gondii ( ). Toxoplasmosis is mainly transmi ed to humans through three routes  ) 

inges on of ssue cysts in raw or undercooked contaminated meat  ) inges on of 

Toxoplasma gondii oocysts that have been shed in the environment through cat li er, 

soil or contaminated water  and ) congenital in which maternal infec on is passed 

through the placenta ( 4, 5). aternal infec ons with toxoplasmosis are o en mild 

and may result in fever, fa gue, malaise and lymphadenopathy ( 5).

Seroprevalence rates of toxoplasmosis have decreased during the past decade in 

developed countries. In the Netherlands, the seroprevalence rate of toxoplasmosis 

is approximately , and in women of reproduc ve age approximately  ( 4). 

This means that many women are at risk for ac uiring a primary infec on with 

toxoplasmosis during pregnancy. Annually in the Netherlands, two children per 1,000 

live births are infected with congenital toxoplasmosis (16). This is, for example, ten 

mes higher than in enmark, and twenty mes higher than in Ireland (17).

Primary infec on with Toxoplasma gondii in pregnancy can lead to spontaneous 

abor on or s llbirth. An unborn child infected with Toxoplasma gondii may develop 

congenital toxoplasmosis with serious conse uences, such as choriore ni s, 

intracranial calci ca ons, and hydrocephalus (14, 15, 1 ). The risk of congenital 

diseases is lowest (10- 5 ) when the infec on is ac uired in the rst trimester of 

pregnancy, and highest (60- 0 ) when the infec on is ac uired in the third trimester 

of pregnancy. However, the severity of congenital toxoplasmosis is worse if the 

infec on is ac uired in the rst trimester (15). ost congenital infected infants do 

not have obvious signs and symptoms of the disease at birth, but up to 80% develop 

learning and visual disabili es later in life (14).

isk behaviour for ac uiring toxoplasmosis includes  cleaning the cat li er box, 

ea ng raw or undercooked meat (e.g. pork, mu on, lamb, beef, or mince meat 
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products), ea ng raw or unwashed fruits or vegetables, gardening involving contact 

with soil, having poor hand hygiene, washing kitchen knives infrequently and travel 

outside Europe, the United States, or Canada (15). A study in six European countries 

showed that ea ng undercooked meat, contact with soil and travel outside Europe, 

the United States or Canada were the risk behaviours most strongly associated with 

toxoplasmosis in pregnant women (1 ). The consump on of raw or undercooked 

meat contributed to 0-6 % of the infec ons, and contact with soil contributed to 

6-17% of toxoplasmosis cases (19). Owning a cat is not an independent risk factor for 

acquiring toxoplasmosis, but rather from being exposed to cat faeces from a cat that 

sheds oocysts, which is only a few weeks during their en re lives (15, 19).

An bio c treatment is advised when a pregnant woman is diagnosed with primary 

Toxoplasmosis gondii infec on, however no consensus on the exact treatment exists. 

In addi on, maternal treatment does not decrease the chance for neonatal signs and 

symptoms of the disease and there is currently weak evidence that treatment reduces 

the risk for maternal-foetal transmission. Therefore, primary preven on strategies 

remain important to prevent congenital toxoplasmosis (20).

Studies from the United States showed that pregnant women had low levels 

of knowledge about methods to prevent toxoplasmosis, as less than half of the 

respondents had heard, read or seen informa on about the infec on (21, 22). Of the 

respondents who had read or seen informa on about toxoplasmosis, the ma ority 

had read about it in books or magazines about childbirth, or had heard about the 

infec on from health care professionals, or from family and friends (21, 22). oth 

studies showed that pregnant women had knowledge about the associa on between 

cats and toxoplasmosis, but showed to have very li le knowledge about avoiding 

raw or uncooked meat. Knowledge levels about toxoplasmosis increased with age, 

higher educa onal levels and among certain ethnic groups (21, 22). In addi on, a 

study among health care professionals in the United States showed that health care 

professionals did inform pregnant women about not changing the cat li er, but they 

needed to provide more informa on about avoiding raw or undercooked meat, 

gardening with gloves and washing fruits and vegetables (12).

Listeriosis
isteriosis is a food-borne infec on caused by the bacteria Listeria monocytogenes. 

isteriosis is mainly transmi ed through contaminated food. Pregnant women are 

seventeen to twenty mes more at risk for acquiring an infec on with listeriosis than 

the general popula on, due to impaired immune func ons, which are associated with 
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speci c hormonal changes in pregnancy (7, 1 , 2 -26). aternal listeriosis is o en 

asymptoma c or presents itself with mild u-like illness (2 ).

The es mated incidence rate of pregnancy-related listeriosis in the Netherlands is 

between 1.  and 2.4 cases per 100,000 pregnancies over 24 weeks of gesta on (27). In 

addi on, 10% of all pa ents with listeriosis in the Netherlands in 2011 were pregnant, 

which is higher than in previous years (27, 28). Even though listeriosis is a rare disease, 

it can have serious consequences (27, 29). Listeriosis occurs mainly in the third 

trimester, although cases have been observed at lower gesta onal ages. However, 

the incidence rate at lower gesta onal ages may be underes mated due to missing 

cultures from foetal ssue from spontaneous abor ons (2 ). Pregnancy outcomes 

for infec ons acquired in the rst trimester are worse than those acquired at a later 

gesta onal age (29). In total, 10-20% of the pregnancies complicated by listeriosis 

end in spontaneous abor on, 50% results in preterm birth, and in approximately 

11% of the cases intrauterine foetal death occurs (2 , 29, 0). In addi on, two-thirds 

of surviving infants develop clinical neonatal listeriosis (27, 29). Neonatal listeriosis 

is one of the most common causes of neonatal meningi s and the mortality rate 

is 20-60% (2 ). An bio c treatment of listeriosis in pregnancy is directed towards 

improving neonatal outcome. In addi on, treatment of maternal listeriosis and delay 

of delivery can result in the birth of a healthy new-born at term (2 ).

Possible risk behaviours for acquiring an infec on with Listeria monocytogenes, 

is the consump on of contaminated food. In addi on, Listeria monocytogenes can 

survive refrigerator temperatures, and therefore, ready-to-eat foods served without 

further cooking are associated with listeriosis ( 1). Outbreaks of listeriosis have 

been a ributed to unpasteurized dairy products, so  cheeses, ready-to-eat foods, 

raw vegetables or salads, cooked or smoked ham, smoked seafood, and ea ng in a 

restaurant (27, 1).

Studies among pregnant women from the United States and Australia showed 

that there was a general lack of knowledge regarding listeriosis, as only a minority 

of the respondents had heard, read or seen informa on about the infec on (7, 1, 

2). On the contrary, a study among mothers who recently gave birth in estern 

Australia showed that the majority of respondents had heard of listeriosis (11). 

Those who had not heard of listeriosis were more likely to be young, single mothers, 

to live in rural areas, to speak a foreign language at home, or to have less formal 

educa on (11). ost respondents received informa on about listeriosis from their 

health care providers, from magazines and books about childbirth, or from family 

and friends. In addi on, respondents were most likely to follow up health advice if it 
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was provided by a health care professional (7, 1). The study from the United States 

showed that less than 0% of the respondents knew they could prevent listeriosis by 

avoiding ea ng so  cheeses, unpasteurized dairy products, and ready-to-eat foods 

( 2). egarding health care professionals, a study from Canada reported that health 

care professionals are aware of the infec on, although the majority did not know 

listeriosis is more common in pregnant women compared to the general popula on 

(24). The likelihood of being aware of listeriosis was not a ected by the numbers of 

years in prac ce or the prac ce loca on (24). Studies showed low rates of informa on 

provision about risk factors for listeriosis in general (24, ). The main reasons for not 

informing pregnant women about the risks were lack of knowledge of the risk factors, 

the percep on that listeriosis is a rare disease and thus not an important concern 

for pregnant women, or that health care professionals did not had enough me or 

because they just forgot about it (24). Another reason men oned for not informing 

pregnant women was that nutri onal educa on had a lower priority than educa on 

about other pregnancy related risks (7).

CMV belongs to the family of the herpes viruses, the most common cause of viral 

infec ons in pregnancy, and the most common cause of viral congenital infec ons 

(1 , 4). CMV transmission occurs through direct contact with infected body uids, 

such as urine, saliva, breast milk, cervical and vaginal secre ons, and semen (1). or 

women of reproduc ve age, exposure to urine and saliva of young children seems to 

be the biggest risk factors for transmission ( 5- 8). Some mes viral reac va on or 

re-infec on occurs ( 4). Maternal infec on with CMV is usually asymptoma c, and 

when clinical signs are present, they are o en non-speci c ( 9).

In women of reproduc ve age, CMV seroprevalence rates vary between 40% and 

85% in the United States and Western Europe, and may be above 90% in developing 

countries ( 4). CMV seroprevalence rates increases with age and vary widely between 

subgroups based on ethnic and socioeconomic background ( 4). In the Netherlands, 

seroprevalence rates vary between 41% and 7 % (40, 41). The worldwide birth 

prevalence of congenital CMV is 0.64% ( 4), and in the Netherlands this is 0.54%  a 

prevalence that translates in 1,000 infants infected with congenital CMV infec on 

annually (42) which is equal to that of own syndrome (4 , 44).

Maternal CMV infec on in seronega ve women (primary infec on) is transmi ed 

to the foetus in approximately 2% of the cases, whereas maternal CMV infec on 

in seroposi ve women (non-primary infec on) is transmi ed to the foetus in 
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approximately 1% of the cases ( 4, 42). Approximately 10-15% of the live-born 

infants with congenital CMV infec on have signs and symptoms at birth ( 4, 42). 

These disease manifesta ons can range from mild non-speci c symptoms to mul ple 

organ system involvement. Most common symptoms include petechia, rash, jaundice 

and hepatosplenomegaly with neurologic abnormali es as microcephaly and ocular 

or auditory damage (45, 46). Approximately half of the infants born with symptoms 

are small for gesta onal age, one-third is born prematurely, and the mortality rate 

is probably less than 5% (45). An addi onal 15-20% of infected infants without 

symptoms at birth will develop neurologic complica ons throughout their rst ve 

years of life, including hearing loss ( 4, 42).

ecause maternal CMV infec ons are mainly acquired by urine or saliva from 

young children, the main risk factors for pregnant women for acquiring a CMV 

infec on are having preschool children in the household who a end a day care se ng 

and working in a paediatric se ng or in a day care se ng (9, 41). Women working in 

children day care se ngs have a 5 to 25 fold higher risk for acquiring a primary CMV 

infec on during their pregnancy, especially during the rst two years of employment, 

compared to women not in contact with young children (41).

Currently, there is no e ec ve treatment for primary CMV infec on in pregnancy, 

which indicates the necessity of preven on (4 ). The most e ec ve preven on 

method is frequent hand washing, especially a er contact with saliva or urine of 

infants and young children (10, 4 , 47-49). And although it is di cult to inves gate 

the exact impact of hygienic interven ons on reducing the risk of maternal CMV 

infec on, di erent studies consistently showed that educa on on hygienic behaviour 

can reduce the risk of acquiring maternal CMV infec on (9, 10, 48-51).

Studies from the United States showed that less than 22% of women had heard 

about CMV infec on (8, 52, 5 ). However, a study from rance showed that 60% of 

the pregnant women studied had heard of the infec on (54). i erences between 

women who had heard of CMV infec on and women who had not heard about the 

infec on were related to gesta onal age, gravidity, ethnicity, educa onal levels, and 

having ever worked as a health care professional (54). Most women who had heard 

of CMV infec on got their informa on from their health care professional, and less 

frequently from family and friends, or from the Internet (8, 5 , 54). One study showed 

that although pregnant women had a low level of accurate knowledge about CMV 

infec on and its symptoms, 57% of the respondents correctly indicated that CMV 

infec on could be prevented by frequent hand washing (5 ). In addi on, the study 

from France showed that the majority of pregnant women who had heard of the 



Chapter 1

infec on, correctly indicated that frequent hand washing (92%), not sharing cups or 

utensils with young children (85%) and not kissing a young child on the mouth (89%) 

were methods to prevent CMV infec on (54). egarding health care professionals, 

studies from the Netherlands, France and the United States reported a gap between 

health care professionals  knowledge of CMV infec on in pregnancy and the burden 

of disease (55-57). The study from the United States showed that many of the health 

care professionals did not have a comprehensive understanding of the modes of 

transmission and the possible preven on measures (57). Furthermore, fewer than 

half of the health care professionals informed their clients about CMV infec on 

preven on (57).

As described above, some interna onal studies evaluated the awareness and 

knowledge of pregnant women about toxoplasmosis, listeriosis and CMV infec on. 

Some of these studies showed that there was li le awareness about the threat of 

toxoplasmosis, listeriosis and CMV infec on during pregnancy (7, 8, 22, 1, 2, 52, 

5 , 58), while others showed that there was some level of awareness or knowledge 

regarding these three infec ous diseases (11, 54). Knowledge is an important 

determinant in establishing changes in lifestyle and behaviour (59). People must 

have knowledge about a certain disease, which will in uence their a tudes, before 

changes in behaviour can occur (60). However, this hypothesis is poorly supported, and 

establishing changes in behaviour and lifestyle habits seems to be more complicated 

(60, 61). The Health Belief Model indicates that the decision of people to exhibit 

healthy behaviour is determined by the perceived health threat (also known as the 

perceived risk percep on) and the evalua on of the recommended behaviour (62). In 

addi on, a trigger  is needed in order to change behavioural or lifestyle habits, which 

are called cues to ac on . Informa on, advice from other people, illness among 

family and friends, and life-events, such as pregnancy, are a couple of the many ‘cues 

to ac on  to establish behavioural change (61).

Health educa on about methods to prevent infec ous diseases can encourage 

pregnant women to change their behaviour and lifestyle habits, thereby reducing 

the risk of acquiring an infec on or transmi ng the infec on to their foetus or new-

born baby (6). In addi on, people will tend to follow the advice from their health 

care professional, and therefore, health educa on about preventable infec ous 

diseases by prenatal health care providers remains important. When people think 

that the actual threat of the health problem is big and that whatever they must do 
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to prevent the disease is e ec ve to reduce the risk of the health problem, they 

are more likely to change behaviour and lifestyle habits (59). In most studies it was 

no ced that the majority of pregnant women reported to receive informa on about 

infec ous diseases most of the mes from their health care professional (7, 8, 22, 

1, 5 , 54, 58). A requisite for adequate health educa on and risk assessment is that 

health care professionals are be aware and have knowledge of the epidemiology, 

transmission, symptoms and risk factors for infec ous diseases in pregnant women 

(6, 8, 12, 56). However, not all health care professionals provide op mal informa on 

to their pregnant clients about methods to prevent these infec ons (7, 12, 24, 1, 57, 

58).

 is a sexually transmi ed infec on (STI) that may cause 

adverse pregnancy outcomes or subsequent maternal and neonatal disease (1). In 

the Netherlands, screening during pregnancy for chlamydia is performed when the 

pa ent s history suggests relevant risk exposure. According to the utch Health 

Council these risk factors are young age, Surinam or An llean ethnic origin, a ending 

clinics for STI s, mul ple sexual partners, symptoms of the infec on, a chlamydia 

posi ve partner, and mothers from chlamydia posi ve new-borns ( ).

In pregnancy, chlamydia infec on increases the risk of spontaneous abor on, 

preterm labour, perinatal mortality, and low birth weight, and contributes to 

subsequent neonatal morbidity, such as neonatal conjunc vi s and neonatal 

pneumonia (6 -70). The risk for infec on in infants born to women with untreated 

chlamydia infec on is 50% to 75% (1). Neonatal conjunc vi s occurs within the rst 

two weeks of life in 20% to 50% of the exposed infants and pneumonia occurs within 

three to four months in 5% to 20% of the exposed infants (1, 65, 71).

Transmission of chlamydia occurs mainly through sexual contact and many 

infected men (50%) and most infected women (80%) are asymptoma c or minimally 

symptoma c (1). If symptoms are present in pregnant women, an infec on with 

chlamydia can result in abnormal vaginal discharge, burning micturi on, vaginal 

blood loss, blood loss a er sexual intercourse or lower abdominal pain (72). Because 

chlamydia is o en asymptoma c and o en non-speci c, the pathogen can sustain in 

a community (1). In addi on, it has been es mated that the single exposure male-to-

female transmission rate of chlamydia is only 2% (7 ). This means that an uninfected 

pregnant woman might get infected later during her pregnancy if her partner is 
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infected with chlamydia. Partners of pregnant women may transmit chlamydia during 

pregnancy. In addi on, in asymptoma c couples only half of partners seem infected 

by tes ng at one me-point (74). Chlamydia infec on is the most prevalent STI in 

women worldwide. The most recently recorded prevalence rate of chlamydia among 

women in the Netherlands is 4.4% (75). In pregnant women, interna onal studies 

in industrialized countries reported prevalence rates of chlamydia infec on varying 

from .2% to 5.9% (76-80). A study in o erdam, the Netherlands, found an overall 

prevalence rate of .9% among pregnant women (64). Age-speci c prevalence in this 

study was 1 .5% in pregnant women aged 20 years or less, 6.7% in women between 

21 and 25 years of age and . % in women between 26 and 0 years of age (64). Other 

studies con rm these high prevalence rates of chlamydia among pregnant teenagers 

(76-80). isk factors for a chlamydia infec on have been determined in several 

studies. Young age and urban residence have been among the most consistent risk 

factors. However, low socio-economic status, single marital status, certain ethnici es, 

and low educa onal levels have been associated with an increased risk for chlamydia 

infec on as well. In addi on, behavioural factors, such as mul ple sexual contacts, 

a new sexual partner, history of an STI, and late ini a on of antenatal care have been 

associated with chlamydia infec on (64, 75, 76, 81-8 ).

Most chlamydia infec ons are asymptoma c and therefore, screening is the only 

means to detect infec ons. Screening, and - if necessary - treatment, is an e ec ve 

method to prevent transmission from mother to child during labour or to prevent 

adverse pregnancy outcomes. Studies suggest that selec ve screening for chlamydia 

reduces the prevalence of the infec on (76, 82). In addi on, prevalence rates of 

chlamydia have declined in areas where screening and treatment programs have 

been implemented (1). Sensi ve and speci c non-invasive tests to detect chlamydia 

infec on are available, using Nucleic Acid Ampli ca on Techniques (NAATs), and the 

infec on can easily be treated during pregnancy, which may improve maternal and 

neonatal outcomes (71).

Interna onal guidelines in industrialized countries recommend universal screening 

of all pregnant women or only those of 25 years or younger (84-87). However, the 

Dutch Health Council only recommends screening for chlamydia in women with 

the following risk factors  young age, Surinam or An llean ethnic origin, a ending 

clinics for sexually transmi ed infec ons, mul ple sexual partners, symptoms of 

the infec on, a  posi ve partner, mothers from Chlamydia 
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 posi ve new-borns. No recommenda ons speci c for pregnant women 

exist in the Netherlands( ).

For e ec ve management using a risk assessment approach regarding chlamydia 

tes ng in pregnancy, it is necessary that healthcare providers have knowledge 

about the possible symptoms and consequences of the infec on, and the risk and 

behavioural factors associated with infec on. Insu cient knowledge can in uence 

test prac ces. Not many studies evaluated the knowledge of prenatal health care 

professionals about chlamydia (88, 89). A study from Greece evaluated the awareness 

and knowledge of Greek midwives and midwifery students and found that, although 

they claimed they were aware of the transmission, symptoms, diagnosis, treatment 

and preven on of chlamydia infec on, a signi cant propor on of them had inaccurate 

knowledge about these topics (88). In addi on, they were ignorant about the poten al 

consequences of chlamydia infec on (88). In contrast to the Greek study, a study in 

the United States among nurse prac oners showed that respondents were generally 

knowledgeable about chlamydia infec on, but iden ed inadequate screening and 

treatment prac ces (89). The a tudes of health care providers towards tes ng for 

an infec on may also in uence test prac ces. One study showed that if health care 

professionals had a posi ve a tude towards screening, they were more likely to 

actually test someone for the infec on (90). In addi on to knowledge and a tudes, 

a study showed that health care professionals  characteris cs, such as gender, age, 

work experience, prac ce loca on, prac ce size, and place of gradua on, may 

also in uence screening prac ces (91). Finally, appropriate risk assessment may be 

hindered by health care providers  discomfort or lack of training in speaking openly 

with pa ents about sexual behaviour and sexually transmi ed diseases (92, 9 ).

Another key factor for an e ec ve screening program is that women have some 

knowledge about the infec on and there must be a certain level of public acceptance 

of screening (94). Previous studies among women a ending genitourinary medicine 

(GUM) clinics or sexual health clinics, abor on clinics and family planning clinics 

showed contradic ng knowledge levels about chlamydia. In addi on, age and prior 

screening for an STI seems to have a posi ve e ect on the level of knowledge (94-96).

Women who are tested posi ve for a chlamydia infec on may have nega ve 

feelings, such as guilt, shame or s gma za on (97-99). However, a study focused 

especially on pregnant women showed that they found it acceptable to screen for 

chlamydia in antenatal care, because of the bene ts and the reduced risks for their 

foetus or new-born baby (100).
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The partner of a pregnant woman is not involved as a pa ent in the antenatal care 

and is o en mainly seen as a psychosocial support for the pregnant woman. Therefore, 

the biological health risk of transmi ng an STI to the woman and the new-born baby 

is neglected (101). Li le research into partners  a tudes and experiences towards 

chlamydia tes ng has been done. Partners may have posi ve a tudes towards STI 

tes ng in pregnancy and it may be possible that tes ng would make them feel more 

involved in the pregnancy, as it would protect the health of their unborn baby (101).

Not many studies evaluated the knowledge, screening habits and a tudes 

towards tes ng for chlamydia infec on among prenatal health care providers. In 

addi on, the a tudes and experiences of pregnant women and their partners about 

being tested for chlamydia are not o en men oned.

In conclusion, preven on of toxoplasmosis, listeriosis, CMV and chlamydia infec on 

in pregnant women can reduce adverse pregnancy and neonatal outcomes. In the 

Netherlands, the prevalence rate of congenital toxoplasmosis is high compared to 

other industrialized countries, and although listeriosis is a rare disease, the incidence 

rate of pregnancy related listeriosis increased over the past few years. In addi on, the 

prevalence rate of congenital CMV is rela vely high and the burden of disease may 

be high. Educa on about preven ve behaviour by health care professionals seems 

e ec ve. However, even though healthcare providers seem to have some knowledge 

about toxoplasmosis and listeriosis, they o en do not inform pregnant women about 

the methods to prevent these infec ons. egarding CMV infec on, health care 

providers seem to lack awareness and knowledge and provide inadequate hygienic 

preven on informa on to their clients. Less is known about how well pregnant 

women adopt certain behaviour to prevent these infec ons during their pregnancy. 

As a consequence, it seems that pregnant women do not have a comprehensive 

understanding about these infec ons or how they can prevent them. Furthermore, 

in the Netherlands, tes ng for chlamydia infec on in antenatal care is based on risk 

assessment. However, not much is known about how well midwives perform risk 

assessment, nor about whether pregnant women and their partners nd it acceptable 

to be tested for chlamydia infec on.

In summary, midwives should have knowledge about toxoplasmosis, listeriosis, 

CMV infec on and chlamydia in order to provide e ec ve health educa on. egarding 

chlamydia, midwives  knowledge and a tudes towards tes ng for chlamydia may 
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in uence the implementa on of the recommenda ons for tes ng pregnant women 

at an increased risk for the infec on.

For midwifery care prac ce in the Netherlands it is relevant to systema cally 

assess these topics, in order to improve preven on of these infec ous diseases and 

its sequel, which may result in lower infec on rates and subsequent disease in the 

mother as well as the foetus or new-born.

Aim
The overall aim of this thesis was to gain insight into the role of clients, midwives and 

health policy in preven ng infec ous diseases during pregnancy. The rst aim of this 

thesis was to assess the knowledge of and risk behaviour related to toxoplasmosis, 

listeriosis and CMV infec on among pregnant women. The second aim was to assess 

the knowledge of pregnant women and their partners about chlamydia infec on, 

and their a tudes and experiences towards tes ng. The third aim was to assess the 

knowledge and the actual amount of health educa on provision of toxoplasmosis, 

listeriosis and CMV, and the test prac ces and a tudes towards tes ng for chlamydia 

among primary care midwives in the Netherlands.

Part I of this thesis is about toxoplasmosis, listeriosis and CMV infec on preven on 

in general. A cross-sec onal study was carried out to assess knowledge of and risk 

behaviour related to toxoplasmosis, listeriosis and CMV infec on preven on in 

pregnant women who are cared for by a primary care midwife in the Netherlands. 

The data were used to determine which demographic characteris cs are related to 

risk behaviour  i.e. not adop ng preven ve strategies for toxoplasmosis, listeriosis 

and CMV infec on ( ). Video-taped intake consulta ons were used to assess 

the informa on provided by midwives about strategies to prevent toxoplasmosis, 

listeriosis and CMV, and whether the amount of provided informa on varied 

according to clients  and midwives  characteris cs (chapter 3). The knowledge of 

Dutch primary care midwives about CMV transmission and maternal symptoms and 

the informa on provided about CMV infec on preven on and the reasons for not 

providing informa on on CMV infec on preven on to pregnant women are described 

in chapter 4.

Part II of this thesis is about  infec on. Chapter 5 describes 

a cross-sec onal study to assess the knowledge of pregnant women and their 

partners regarding chlamydia. In addi on, their a tudes towards tes ng pregnant 
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women and their partners in pregnancy were determined as well as their experiences 

of being o ered a chlamydia test by their primary care midwife. These data were 

also used to determine if demographic characteris cs of pregnant women and their 

partners are related to knowledge of chlamydia. Chapter 6 describes midwives  

knowledge in terms of symptomatology and pregnancy outcomes, test prac ces, risk 

assessment behaviour, and a tudes regarding chlamydia tes ng. These data were 

obtained in a na onal cross-sec onal study. The data were also used to evaluate the 

associa on between midwives  demographic and professional characteris cs and 

their knowledge of chlamydia infec on in terms of symptomatology and pregnancy 

outcomes.

Finally, in chapter 7 (part III) the results of this thesis are summarized, 

discussed, and put into broader and future perspec ves. Chapter 7 also includes 

recommenda ons for pregnant women and midwives for preven ng infec ous 

diseases, and for future research.
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