
Pereboom, M.T.R., Manniën, J., Rours, G.I.J.G., Spelten, E.R., Hutton, E.K., Schellevis, F.G. 
Chlamydia trachomatis infection during pregnancy: knowledge, test practices, and attitudes of 
Dutch midwives. Scandinavian Journal of Infectious Diseases: 2014, 46(2), 107-113 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

Postprint 
Version 

1.0 

Journal website http://informahealthcare.com/doi/abs/10.3109/00365548.2013.859391  
Pubmed link http://www.ncbi.nlm.nih.gov/pubmed/24350790  
DOI 10.3109/00365548.2013.859391 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu     
 

Chlamydia trachomatis infection during 
pregnancy: Knowledge, test practices, and 
attitudes of Dutch midwives 
MONIQUE T. R. PEREBOOM 1, JUDITH MANNIËN 1, G. INGRID J. G. ROURS 2, EVELIEN R. 
SPELTEN 1, EILEEN K. HUTTON 1,3,4 & FRANÇOIS G. SCHELLEVIS 5,6 

1From the Department of Midwifery Science, AVAG and the EMGO Institute for Health and 
Care Research, VU University Medical Center, Amsterdam, Netherlands 

2Department of Pediatrics, Pediatric Infectious Diseases and Immunology, and Department 
of Medical Microbiology and Infectious Diseases, Erasmus Medical Center, Rotterdam, 
Netherlands 

3Department of Obstetrics and Gynecology, AVAG and the EMGO Institute for Health and 
Care Research, VU University Medical Center, Amsterdam, Netherlands 

4Faculty of Health Sciences, McMaster University, Hamilton, Canada 
5Netherlands Institute for Health Services Research (NIVEL), Utrecht, Netherlands 
6Department of General Practice and Elderly Care Medicine/EMGO Institute for Health and 

Care Research, VU University Medical Center, Amsterdam, Netherlands 
Correspondence: M. T. R. Pereboom, Department of Midwifery Science, AVAG and the 

EMGO Institute for Health and Care Research, VU University Medical Center, Van der 
Boechorststraat 7 (Room D4.40), 1081 BT Amsterdam 

 

ABSTRACT  
Background: Chlamydia trachomatis infection in pregnancy may lead to adverse 
pregnancy outcomes. In the Netherlands, testing for C. trachomatis is based on 
risk assessment. We assessed midwives’ knowledge, test practices, assessment 
of risk behavior, and attitudes regarding testing for C. trachomatis infection 
during pregnancy. We evaluated the association between midwives’ 
characteristics and their knowledge of C. trachomatis infection in terms of 
symptomatology and outcomes. Methods: This was a cross-sectional study 
among primary care midwives in the Netherlands. Between September and 
November 2011, midwives from all Dutch primary care midwifery practices 
were invited to complete a questionnaire about C. trachomatis infection. Results: 
Of the 518 midwives invited to participate in this study, 331 (63.9%) responded. 
The overall median knowledge score for questions about symptomatology and 
outcomes was 10 out of a maximum score of 15. The median knowledge score 
was higher among midwives in urban areas. In total, 239 (72.2%) midwives 
reported testing pregnant women for C. trachomatis. The primary reason for 
testing was a request by the woman herself (96.2%), followed by symptoms of 
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infection (89.1%), risk behavior (59.3%), and risk factors for infection (7.3%). 
Almost 25% of midwives showed positive attitudes towards universal screening 
for C. trachomatis. Conclusions: Midwives were knowledgeable about 
symptoms of infection, but less about outcomes. Midwives test pregnant women 
for C. trachomatis mainly on the women's request. Otherwise, testing is based 
on symptoms of infection rather than on known risk factors. This may contribute 
to under-diagnosis and under-treatment, leading to maternal, perinatal, and 
neonatal morbidity. 

 

INTRODUCTION 
Chlamydia trachomatis infection in pregnant women may lead to maternal disease, 
adverse pregnancy outcomes such as preterm labor and perinatal mortality, and may 
result in vertical transmission or subsequent neonatal disease (conjunctivitis or 
neonatal pneumonia) [1–7]. International studies in industrialized countries have 
reported high prevalence rates of C. trachomatis in pregnant women varying from 
3.2% to 5.9% [1,8–11]. Among pregnant teenagers, prevalence rates vary from 6.4% 
in Australia to 13.5% in the Netherlands [1,10]. 
International guidelines recommend C. trachomatis screening during pregnancy in 
women less than 25 y of age, or universal screening during antenatal care [12–16]. In 
2004 The Dutch Health Council recommended screening for C. trachomatis based on 
risk assessment. Risk factors are young age, Surinam or Antillean ethnic origin, 
persons with sexually transmitted infections, persons with multiple sexual partners, 
partners to C. trachomatis-positive persons, mothers to C. trachomatis-positive 
newborns, and other risk factors in combination with sexual behavior or risk factors 
associated with symptoms. No recommendations specific to pregnant women exist 
[17]. 
For effective management of prenatal C. trachomatis screening using a risk 
assessment approach, healthcare providers need to be knowledgeable about the 
symptoms and consequences of the infection and the risk and behavioral factors 
associated with infection. Insufficient knowledge may influence screening practices, 
and prenatal health care providers with insufficient knowledge should receive 
training [18]. However, not many studies have evaluated the knowledge of prenatal 
health care professionals regarding C. trachomatis infection [19,20]. In addition to 
knowledge, the characteristics of the health care professionals, such as gender, age, 
work experience, practice location, practice size, and place of graduation, may 
influence screening practices [21]. Health care professionals’ attitudes towards 
testing may also influence screening practices. A review on interventions to increase 
C. trachomatis screening reported that providers with a positive attitude towards 
screening were more likely to screen [22]. In the Netherlands, approximately 80% of 
pregnant women start prenatal care within primary midwifery practices [23]. Hence, 
midwives have the best opportunity to offer prenatal C. trachomatis testing in early 
pregnancy in order to prevent adverse pregnancy outcomes and neonatal and 
maternal disease. 
We undertook this study to assess midwives’ knowledge in terms of symptomatology 
and outcomes, test practices, risk assessment behavior, and attitudes regarding C. 
trachomatis testing during pregnancy. In addition, we evaluated the association 
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between midwives’ demographic and professional characteristics and their 
knowledge of the infection in terms of symptomatology and outcomes. 

MATERIALS AND METHODS 

Study design and population 
We conducted a national cross-sectional study. Midwives from each of the 518 
primary midwifery care practices across the Netherlands were invited to participate 
in the study between September and November 2011. We sent a questionnaire 
regarding C. trachomatis and other infections to all practices, accompanied by a 
cover letter with information about the study and a postage paid return envelope. We 
obtained addresses of midwifery practices from the Royal Dutch Organisation of 
Midwives. Because the questionnaire contained questions about policies of 
midwifery care practices, it was requested that only 1 midwife per practice complete 
the questionnaire. We excluded questionnaires completed by midwifery students 
(identified by work experience) and questionnaires without any answers to the 
questions on C. trachomatis. Four weeks after the initial invitation, we sent a 
reminder to all non-responding practices. 
The Medical Ethics Committee of the VU University Medical Center Amsterdam 
approved the design of this study. 

Data collection 
We developed a questionnaire with questions based on previous studies and the 
literature [1–9,19,24–28]. Information was collected on the midwives’ demographic 
and professional characteristics, including age, gender, years of experience, place of 
graduation, type of practice (solo practice, duel practice, or group practice), and 
whether the practice location was urban or rural. Urban was defined as more than 
2500 addresses per square kilometer. 
In total, 15 questions covered midwives’ knowledge about C. trachomatis infection 
in pregnant women and newborns. We asked midwives to indicate whether 
symptoms and adverse pregnancy and neonatal outcomes associated with infection 
were ‘true’, ‘false’, or whether they did not know. We presented midwives with a list 
of 7 symptoms with 6 true answers and 1 false answer, and with a list of 8 adverse 
pregnancy and neonatal outcomes with 7 true answers and 1 false answer. Each 
correct answer (‘true’ or ‘false’) contributed to the knowledge score (1 point for each 
correct answer). Because not many studies have evaluated knowledge of C. 
trachomatis infection among prenatal health care professionals and no validated 
knowledge scale was available, we did not define a minimum score for knowledge 
about symptoms or consequences of infection. 
We obtained information on test practices by asking the midwives if they tested 
pregnant women for C. trachomatis, and if so, in what situations. We provided a 10-
item list of symptoms, risk factors, and risk behaviors, as well as a statement: “If a 
pregnant woman asks for a test herself”. Midwives could select items from this list, 
allowing multiple answers. 
To establish the assessment of risk behavior, we presented 2 questions on the 
frequency (always, usually, sometimes, or never) with which they assessed 
behavioral risks. We also asked how difficult they felt it was to ask these questions 
(difficult, somewhat difficult, or not difficult). 
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We asked midwives whether they agreed with 1 of 4 statements about their attitudes 
towards C. trachomatis testing in pregnant women: (1) all women should be tested, 
(2) only women at increased risk should be tested, (3) only women who want to be 
tested should be tested, and (4) testing during pregnancy is not necessary. 

Statistical analyses 
We calculated frequency distributions for questionnaire items on knowledge, 
screening practices, and attitudes. We used non-parametric tests (Mann–Whitney U-
test and Kruskal–Wallis test) to test for differences in median knowledge scores 
between subgroups of midwives based on their demographic and professional 
characteristics. We used non- parametric tests because knowledge scores were not 
normally distributed. We considered p-values of < 0.05 as statistically significant and 
used the statistical software package SPSS 20.0 (SPSS Inc., Chicago, IL, USA) for 
all analyses. 

RESULTS 
In total, 345 (66.6%) midwives from the 518 practices returned the questionnaire. 
Fourteen midwives were excluded: 6 midwives did not practice midwifery anymore, 
1 was a student at the time of enrolment, and 7 midwives did not complete the 
questions about C. trachomatis. We included the data of the remaining 331 midwives 
in the analyses, representing a net response rate of 63.9%. 

Demographic and professional characteristics 
Most midwives were female (98.2%). The median age was 34 y (25th percentile 28.0 
y, 75th percentile 44.0 y), with a range of 21 to 65 y. The majority of midwives 
graduated in the Netherlands (83.5%), worked in rural areas (81.9%) and in a group 
practice (71.6%). They had practiced up to 41 y, with a median experience of 8 y 
(25th percentile 4 y, 75th percentile 16 y) (Table I). 

[TABLE 1] 

Knowledge 
Table I shows the median knowledge scores by demographic and professional 
characteristics. No midwife answered all 15 questions regarding symptoms and 
pregnancy and neonatal outcomes of C. trachomatis correctly; 1 midwife (0.3%) 
answered 14 questions correctly; 2 midwives (0.6%) answered no question correctly. 
The overall median knowledge score was 10.0 out of a maximum score of 15.0 
(8.7% answered 0–5 questions correctly; 54% answered 6–10 questions correctly; 
37.3% answered 11–15 questions correctly). Midwives who worked in urban areas 
had a significantly higher score than midwives who worked in rural areas, but no 
other association was found between knowledge and midwives’ demographic or 
professional characteristics (Table I). 
Regarding questions about symptoms of C. trachomatis, 90 (27.7%) midwives 
answered all 7 questions correctly; 3 (0.9%) midwives answered none of the 
questions correctly. The median knowledge score for the 7 symptoms was 6.0 
(34.8% answered 0–5 of the questions correctly; 65.2% answered 6–10 questions 
correctly). 
Regarding questions about pregnancy and neonatal outcomes, no midwife answered 
all 8 questions correctly; 8 (2.5%) midwives answered 7 questions correctly; 27 
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(8.3%) midwives answered none of the questions correctly. The median knowledge 
score for the total of 8 pregnancy and neonatal outcomes was 4.0 (27.0% answered 
0–2 questions correctly; 61.3% answered 3–5 questions correctly; 11.7% answered 
6–8 questions correctly). 
More detailed information about the scores on the knowledge items regarding 
symptoms and consequences of C. trachomatis infection during pregnancy are shown 
in Table II. The majority of midwives correctly identified symptoms of infection, 
with correct answers varying from 74.2% for burning micturition to 91.8% for pelvic 
inflammatory disease. In total, 19.8% of the midwives wrongly indicated skin rash as 
a symptom. Regarding pregnancy and neonatal outcomes, the knowledge was less 
accurate, varying from correct identification by 23.8% of midwives for perinatal 
mortality to 73.2% for neonatal conjunctivitis. A minority of midwives (0.9%) 
wrongly indicated clubfoot as a neonatal outcome. 

[TABLE 2] 

Test practices and risk assessment 
Midwives were asked whether they tested women for C. trachomatis at the time of 
the study. More than half of the midwives (55.8%) reported testing women based on 
symptoms of infection and only 17.1% reported testing based on risk factors for 
infection. None of the midwives reported testing all pregnant women. In total, 89 
(27.1%) midwives reported never testing pregnant women for C. trachomatis. Of the 
239 (72.2%) midwives who reported testing some pregnant women for chlamydial 
infection, the primary reason was ‘on request of the woman herself’ (96.2%), 
followed by symptoms of infection (89.1%) and ‘risk behavior’ (59.3%). Only 7.3% 
indicated risk factors for infection such as younger age, lower educational level, or 
certain ethnic origins as reasons to test. Detailed information on the reasons for 
testing is given in Table III. 

[TABLE 3] 
Regarding risk behavior assessment, most midwives reported always asking about 
previous sexually transmitted infections (94.8%) and that they did not find it difficult 
to ask (Table IV). A minority reported asking about multiple sexual partners in the 
previous 12 months (2.7%), which they find ‘somewhat difficult’ or ‘difficult’ to ask. 

[TABLE 4] 

Attitudes towards testing 
According to 24.8% of the midwives, all pregnant women should be tested for C. 
trachomatis; 38.2% answered that only women at increased risk should be tested, 
14.1% reported that pregnant women should only be tested if they want to be tested, 
4.9% reported that testing of pregnant women is not necessary, and 18.0% of the 
midwives had no opinion. 

DISCUSSION 
This study showed that midwives were knowledgeable about symptoms of C. 
trachomatis infection, but that they had less knowledge about adverse pregnancy 
outcomes and subsequent neonatal disease associated with the infection. The main 
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reason midwives tested for C. trachomatis infection during pregnancy was ‘at the 
woman's own request’. Otherwise, testing was based on symptoms of infection 
followed by risk behavior, but rarely based on demographic risk factors for infection. 
The study revealed that almost a quarter of midwives had positive attitudes towards 
universal C. trachomatis screening in pregnancy, but none tested all pregnant 
women. 
Few studies have been conducted about the knowledge of prenatal health care 
providers regarding C. trachomatis infection during pregnancy. In contrast to our 
study, a study among Greek midwives showed a low level of knowledge about 
maternal complications associated with the infection [19]. In accordance with our 
findings, a study of American nurse practitioners showed that while they were 
generally knowledgeable about C. trachomatis, they demonstrated inadequate 
screening and treatment practices in pregnant women [20]. In this study, midwives 
had less knowledge about outcomes due to C. trachomatis infection. This might 
possibly be due to conflicting evidence on pregnancy outcomes associated with 
infection [1–5,9,25,27–29]. A meta- analysis evaluated the effect of C. trachomatis 
infection in pregnancy on perinatal outcomes and found an increased risk of preterm 
labor, low birth weight, and perinatal mortality [30]. However, a more recent non-
intervention Dutch study confirmed only preterm labor as a consequence of C. 
trachomatis infection, and the majority of midwives in this study indicated preterm 
labor as a consequence of infection [1]. We found lower knowledge scores for 
midwives who worked in rural areas compared to those who worked in urban areas. 
A possible explanation may be that midwives working in larger cities are more 
familiar with C. trachomatis due to the higher prevalence rates in larger cities 
compared to smaller cities or villages [21,31]. 
Despite the recommendation of the Dutch Health Council to use risk factor-based 
screening for C. trachomatis infection [17], the majority of Dutch midwives reported 
using symptoms as an indication for testing. C. trachomatis infects the cervix and 
urethra, which can result in altered vaginal discharge, burning micturition, vaginal 
bleeding, bleeding after sexual intercourse, or lower abdominal pain [26]. These 
symptoms are infrequent and too mild to be mentioned spontaneously [32] and are 
often mistaken for general pregnancy symptoms or discomforts. Further, almost all 
midwives in our study indicated that the reason for testing a pregnant woman was the 
woman's own request. Hence, these approaches are likely to under-diagnose cases 
because infections are often asymptomatic with only 20% of women exhibiting 
symptoms [33], and testing should not be based on women's self-perceived risk, as 
most pregnant women who are infected do not perceive themselves or their sexual 
partner as being infected or at risk of infection [8,34]. Furthermore, targeted 
screening as recommended by the Dutch Health Council has the potential to 
stigmatize women and may be hampered by health care professionals’ discomfort of 
speaking openly with patients about sexual behavior [35,36]. This is confirmed by 
our study, as the majority of midwives stated that they do not ask questions about 
multiple sexual partners during the past 12 months and more than half of them 
indicated that they find this question difficult to ask. 
The attitudes of health care providers may influence their management of C. 
trachomatis screening and testing [37,38]. This study revealed that almost a quarter 
of the midwives felt that all pregnant women should be screened for C. trachomatis, 
and the majority of midwives reported positive attitudes towards universal or 
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selective screening for C. trachomatis in pregnant women. A study that estimated the 
cost-effectiveness of C. trachomatis screening among Dutch women revealed that 
antenatal testing is cost-effective in the Netherlands [39]. This fact, together with the 
findings from our study, which indicate that inconsistent screening approaches are 
used during pregnancy by midwives in primary care, indicates that testing for C. 
trachomatis should be considered as standard in antenatal care. 
This is the first study conducted in the Netherlands to assess the knowledge of 
midwives about the symptoms and consequences of C. trachomatis infection during 
pregnancy and subsequent neonatal disease, screening practices, and attitudes 
towards testing. A strength of this study is its rather high response rate. The 
background and professional characteristics of the midwives in our study are 
consistent with those of the overall population of midwives working in the 
Netherlands, regarding age and working experience, with the exception of the type of 
practice; participating midwives were more likely to work in a group practice than in 
a solo practice [23]. However, we found no association between practice type and the 
median knowledge score for symptoms and consequences of C. trachomatis 
infection. A study limitation is that we did not ask if midwives knew that C. 
trachomatis infection is often asymptomatic. Midwives might think that the infection 
is often symptomatic and therefore base their risk assessment on symptoms. In 
addition, it is difficult to assess knowledge regarding pregnancy outcomes, as there 
are several uncertainties about the consequences of infection. Further, the question 
regarding reasons to offer screening for C. trachomatis infection was not an open 
question; instead midwives could choose multiple answers from several given risk 
factors, behavioral factors, and symptoms. Hence, midwives may have reported 
symptoms, behavioral, or other risk factors they know, but not actually use these 
when deciding to test pregnant women. Another limitation is that study participation 
was voluntary and only 1 midwife per midwifery practice was invited to participate 
in this study. Therefore, it is possible that the midwife who chose to complete the 
questionnaire had more knowledge and a more positive attitude towards screening. 
This study reveals a gap in midwives’ knowledge regarding the consequences of C. 
trachomatis infection. In addition, the majority of midwives based their decision to 
test a woman for C. trachomatis on symptoms and not on risk factors, despite the 
recommendation of the Dutch Health Council. This may result in under-diagnosis 
and under-treatment of infections in pregnant women. This omission may contribute 
to an increased risk of maternal, perinatal, and neonatal morbidity. In order to 
increase knowledge levels, and indirectly test practices, it is important that midwives 
receive additional training and educational materials. In addition, education about the 
infection should be implemented in midwifery education programs. Hence, as 
midwives have positive attitudes towards testing, we believe that increasing 
midwives’ knowledge levels and, following the practice of other countries, national 
guidelines promoting universal antenatal screening for C. trachomatis in the 
Netherlands, may help to reduce the complications associated with this infection. 
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