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Abstract 

Background: Chlamydia trachomatis (CT) infection could lead to seriously adverse outcomes if left untreated. This 
study aimed to determine CT-related knowledge, opinion to testing, and practices of providers among different 
sexually transmitted infections (STI) related departments in hospitals in Shenzhen city, China, and also to explore the 
differences in these responses.

Materials and methods: From 1st April 2018 to 15th April 2018, a cross-sectional study was conducted in Shenzhen 
and 64 of 66 hospitals agreed to participate in this study. In the hospital sites, all the providers from the department 
of obstetrics and gynecology, department of dermatology and venereology, department of urology, and anorectal 
surgical department were recruited. A structured paper-based questionnaire was used to obtain data on CT-related 
information.

Results: A total of 355 providers from 64 hospitals participated in the current study. Compared to providers from the 
department of dermatology and venereology, those from the department of obstetrics and gynecology (OR = 0.31, 
95% CI 0.16—0.62), department of urology (OR = 0.32, 95% CI 0.16—0.65), and anorectal surgical department 
(OR = 0.25, 95% CI 0.09—0.71) were less likely to identify that “Be in a long-term mutually monogamous relation-
ship with a partner who has been tested and has negative STI test results.” is an appropriate way for a sexually active 
person to reduce risk of getting CT. Also, those from the department of obstetrics and gynecology (OR = 0.45, 95% 
CI 0.23—0.87) were less likely to identify that “Use latex condoms the right way every time you have sex” is another 
appropriate way. A high proportion of providers agreed that all sexually active patients attending to their department 
should be screened regularly (77.1%), and they are willing to offer opportunistic CT screening (96.0%). Only 11.4% of 
respondents correctly identified that the appropriate time frame of the CT retesting is three months.
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Background
Chlamydia trachomatis (CT) infection in the genital area 
is one of the most common sexually transmitted infec-
tions (STI) throughout the world. According to the World 
Health Organization (WHO), the global prevalence of CT 
infection in men and women aged 15–49  years in 2016 
was 2.7% and 3.8%, with the Western Pacific Region rank-
ing the top among all the WHO regions [1]. In China, the 
incidence of CT infection was 72.2/100,000 in 2019 and 
the burden of CT infection in Shenzhen city was much 
greater (249.4/100,000 in 2019), which was also the largest 
among cities in Guangdong province [2, 3]. Untreated CT 
infection in women may lead to serious complications, 
including pelvic inflammatory disease (PID), ectopic 
pregnancy, tubal infertility, and chronic pelvic pain [4, 5]. 
CT infection in pregnant women contributes to the inci-
dence of adverse obstetric outcomes such as preterm birth 
and low birthweight [6]. Among men, CT infection is 
associated with non-gonococcal urethritis, epididymitis, 
and infertility [7, 8]. Moreover, genital CT infection sig-
nificantly increases the risk of HIV infection and human 
papillomavirus (HPV)-associated cervical carcinoma 
development [9–11]. Approximately 85% of CT infec-
tion in women and men are asymptomatic [12], thus the 
majority of infection would have been missed if screen-
ing only those with clinical symptoms. In China, no rou-
tine CT screening is required by the national guidelines, 
and physicians mainly offer CT tests to those with clini-
cal symptoms, leading to a missed opportunity to identify 
asymptomatic CT infection. Missed asymptomatic CT 
infection screening is a missed public health opportunity 
to prevent further transmission through detection and 
treatment.

Previous studies reported various risk factors of CT 
infection that may help identify an at-risk population 
for CT screening. A previous study in Jiangsu province, 
China showed that, for women attending STI and gyne-
cology clinics, those who were service personnel or farm-
ers, lived in South Jiangsu, and were from STI clinics 
were more likely to infect CT [13]. A study in Guangdong 
province, China indicated that, for pregnant women, 
gynecology clinic attendees, and subfertile women, risk 
factors of CT infection included first intercourse before 
25  years of age, with multipara, and ever having more 
than 1 partner [14]. A previous study in Shenzhen city, 
China reported that, for patients attending sexual and 

reproductive health clinics, those who were 18–25 years 
old, never tested for CT before, and infected with NG 
were more likely to infect CT [15]. In addition, a study 
in Shenzhen city reported that, for asymptomatic men 
attending to sexually transmitted disease related clinics, 
less than 30 years old, being employed in the commercial 
service work, and being recruited through the urologi-
cal department were risk factors of CT infection, and for 
asymptomatic women, less than 30  years old was a risk 
factor of CT infection [16]. Also, for the general popula-
tion, a study in Shandong province, China found that, for 
men, first intercourse before 20 years of age and having 
two or more lifetime sex partners were risk factors of CT 
infection, and for women, being unmarried, divorced, or 
widowed and having two or more lifetime sex partners 
were risk factors of CT infection [17].

Opportunistic CT screening was recommended and 
applied in many projects to expand the detection of CT 
cases [18–20]. Similarly, the Shenzhen Gonorrhea and 
Chlamydia Intervention Programme (SGCIP) [21], a pilot 
project of a national programme in China (the China 
Chlamydia Intervention Programme), also aimed to pro-
mote opportunistic CT screening in China, and provid-
ers in STI-related departments in hospitals will play a 
major role to perform opportunistic CT tests. Generally, 
in China, patients with STI-related symptoms are likely 
to seek consultation and treatment in several outpatient 
departments in hospitals including the department of 
obstetrics and gynecology, department of dermatology 
and venereology, department of urology, and anorectal 
surgical department [16, 22]. Several standardized edu-
cation materials published globally and nationally could 
be used to inform providers about the management 
and treatment of CT infection [23–25]. In China, the 
National Sexually Transmitted Disease Treatment Guide-
lines (National STD Guidelines) were provided for all the 
providers to obtain STI-related information including CT 
diagnosis and treatment, CT-related knowledge, retest-
ing, and partner notification [25].

However, little is known about the CT-related knowl-
edge, opinion to testing, and practices of providers in 
the Chinese context. Although providers in the depart-
ment of dermatology and venereology are well trained 
during their education, providers in other depart-
ments are also involved in a large amount of CT tests 
and cases reports [26, 27]. Therefore, having a basic 

Conclusions: Providers among STI-related departments in hospitals showed a very high willingness to offer oppor-
tunistic CT screening. However, this study showed important gaps in providers’ knowledge and practices in China, 
targeted training in CT-related knowledge and practice is urgently needed.
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understanding of the CT-related knowledge, opinion to 
opportunistic testing, and practices of providers in dif-
ferent departments could inform the design of SGCIP 
interventions for the promotion of opportunistic CT 
screening. This study aimed to 1) determine CT-related 
knowledge, opinion to opportunistic testing, and prac-
tices of providers among different STI-related depart-
ments in hospitals in Shenzhen city, China; 2) to explore 
the differences in the responses between providers from 
the department of dermatology and venereology and 
providers from the department of obstetrics and gyne-
cology, department of urology, and anorectal surgical 
department; 3) to explore associated factors of the will-
ingness to offer opportunistic CT screening.

Methods
Setting and participants
This study belonged to a part of a baseline study in the 
Shenzhen Gonorrhea and Chlamydia Intervention Pro-
gramme. There were 66 district-level or above hospitals 
in Shenzhen city in 2018, which were selected in the 
study. Totally, 64 of 66 hospitals agreed to participate in 
this study. In the hospital sites, all the providers from the 
department of obstetrics and gynecology, department 
of dermatology and venereology, department of urol-
ogy, and anorectal surgical department were eligible and 
recruited. From 1st April 2018 to 15th April 2018, all the 
providers were invited to fill out a questionnaire after 
signing a written informed consent.

Questionnaire
The questionnaire survey was led by trained staff at each 
study site. A structured paper-based, self-administered 
questionnaire was used to obtain CT-related informa-
tion, with using several types of questions including Yes 
or No, multiple-choice questions, and text responses. 
This questionnaire consists of five sections including 
Basic information (Sect.  1: two questions), CT-related 
knowledge (Sect. 2: four questions), provider opinion to 
CT testing (Sect.  3: three questions), Training and CT 
testing experience (Sect.  4: five questions), CT practice 
(Sect.  5: four questions including retesting and part-
ner notification, and treatment). For participants who 
reported involvement in CT testing, they were also asked 
to complete continued questions in Sect. 4 including the 
amounts of CT tests they offered to patients per month, 
CT testing choice, and specimen collection. This ques-
tionnaire was designed to have a basic understanding of 
providers’ knowledge about CT infection, opinion to CT 
testing, and clinical practice. The development of ques-
tions in Sect.  2 was based on the information from the 
centers for disease control and prevention in the United 
States (US) [28]. Potential important opinions in Sect. 3 

were designed based on previous findings in the SGCIP. 
The development of questions in Sects.  4 and 5 was 
mainly based on the information in National STD Guide-
lines. The average time for finishing the questionnaire 
was around 5 min.

Explanation of the questions in the questionnaire
The term ‘all sexually active patients’ in the question of 
‘All sexually active patients attending to your department 
should be screened regularly’ included patients with a 
lower risk of CT infection such as those with monoga-
mous relationships, and patients with a higher risk of 
CT infection such as those having a new sexual partner 
or multiple sex partners. The correct answer to the ques-
tion ‘Offering opportunistic CT testing would cause an 
economic burden to patients’ was ‘No’, as CT testing was 
covered under medical insurance in China. The correct 
answer of the appropriate frame of CT retesting after 
treatment was three months. The correct answers of the 
first choice of treatment for men or non-pregnant women 
with CT infection were azithromycin or doxycycline, and 
the first choice of treatment for pregnant women with 
CT infection was azithromycin.

Theory of Planned Behaviour (TPB) questions 
for willingness to offer opportunistic CT screening
The questions of ‘All sexually active patients attending 
to your department should be screened regularly’, ‘Is 
opportunistic CT screening an effective way to detect 
more CT infections?’, and ‘Offering opportunistic CT 
testing would cause an economic burden to patients’ 
were considered as the attitudes for willingness to offer 
opportunistic CT screening.

Statistical analysis
All data from the questionnaires and laboratory results 
were double entered into the computer using Epi Data 
software (Epi Data for Windows; The Epi Data Asso-
ciation Odense, Denmark) to establish a dataset. Fre-
quencies (%) were used in categorical variables. All 
the variables were included in the multinomial logistic 
regression to explore the differences in the responses 
between providers from the department of dermatology 
and venereology and providers from the department of 
obstetrics and gynecology, department of urology, and 
anorectal surgical department, except for the response 
of treatment for pregnant women due to a large propor-
tion of missing data (34.3%) and the continued questions 
for participants who reported involvement in CT test-
ing. Univariate logistic regression analysis was used to 
examine the association between TPB variables and will-
ingness to offer opportunistic CT screening and TPB var-
iables with P < 0.1 were included in multivariate logistic 
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regression analysis using a forward stepwise procedure to 
obtain adjusted odds ratios (AOR) and their 95% CIs. All 
data analysis was performed with Statistical Package for 
Social Sciences (SPSS) version 21.0 software (SPSS Inc., 
Chicago, IL, USA). All tests were two-tailed, and P < 0.05 
was defined as statistical significance.

Results
Training and CT testing experience
A total of 355 providers from 64 hospitals participated in 
the current study. As shown in Table 1, most of the par-
ticipants (89.1%) have attended to the training on STIs 
diagnosis and treatment, and around three-quarters 
of them (72.9%) reported involvement in CT testing. 
Among those who reported involvement in CT testing, 
a similar proportion of them reported that they were 
performing between 1 – 5 (42.6%) and between 6 – 10 
(40.3%) CT tests per month.

CT testing choice and specimen collection
Those who reported involvement in CT testing were also 
asked questions about testing choice and specimen col-
lection. Around half of them (51.8%) indicated that they 
would choose the nucleic acid amplification test (NAAT) 
as their first choice to detect CT infection and 70% of 
them answered that extragenital sites (oral or rectal 
swab) should be considered for men who have sex with 
men.

CT related knowledge
Most providers (82.5%) correctly answered that CT is a 
common sexually transmitted infection (see Table  2). 
Compared to providers from the department of der-
matology and venereology, those from the department 
of obstetrics and gynecology (OR = 0.31, 95% CI 0.16—
0.62), department of urology (OR = 0.32, 95% CI 0.16—
0.65), and anorectal surgical department (OR = 0.25, 
95% CI 0.09—0.71) were less likely to identify that “Be 
in a long-term mutually monogamous relationship with 
a partner who has been tested and has negative STI test 
results.” is an appropriate way for a sexually active per-
son to reduce risk of getting CT (Table  1). Also, com-
pared to providers from the department of dermatology 
and venereology, those from the department of obstetrics 
and gynecology (OR = 0.45, 95% CI 0.23—0.87) were less 
likely to identify that “Use latex condoms the right way 
every time you have sex” is another appropriate way for a 
sexually active person to reduce risk of getting chlamydia 
(Table 2). Near one-third of respondents (64.4%) believed 
that opportunistic CT screening is an effective way to 
detect more CT infections, and compared to providers 
from the department of dermatology and venereology, 
those from the anorectal surgical department (OR = 3.75, 

95% CI 1.01 – 13.89) were more likely to choose “Yes” in 
this question (Table 2).

Provider opinion to testing
As shown in Table  3, a high proportion of providers 
agreed that all sexually active patients attending to their 
department should be screened regularly (77.1%), they 
are willing to offer opportunistic CT screening (96.0%), 
and offering opportunistic CT testing would not cause 
economic burden to patients (89.2%).

CT practice
Retesting and partner notification
Only 11.4% of respondents correctly identified that 
the appropriate time frame of the CT retesting is three 
months, and compared to providers from the department 
of dermatology and venereology, those from the depart-
ment of obstetrics and gynecology (OR = 3.66, 95% CI 
1.32 – 10.10) were more likely to correctly answer this 
question (see Table  4). Most providers (90.8%) in this 
study were willing to remind CT positive patients of part-
ner notification, and compared to providers from the 
department of dermatology and venereology, those from 
the department of obstetrics and gynecology (OR = 0.21, 
95% CI 0.06 – 0.69) showed less willingness on this ques-
tion (see Table 4).

Treatment
Most providers in the current study correctly chose 
azithromycin (53.9%) or doxycycline (32.4%) as their first 
choice when they prescribe for men or non-pregnant 
women (see Table 5). For pregnant women with uncom-
plicated chlamydia infection, about two-thirds of them 
chose azithromycin (64.1%) as their first choice when 
they prescribe for pregnant women, with 21.4% choosing 
erythromycin.

Association between TPB variables and willingness to offer 
opportunistic CT screening
Results from the multivariate logistic regression model 
suggested that participants who agreed that “Offering 
opportunistic CT testing would cause an economic bur-
den to patients” (AOR = 0.05, 95% CI = 0.02–0.16) were 
less willing to offer opportunistic CT screening than 
those who did not agree (Table 6).

Discussion
To our knowledge, this is the first study to investigate 
CT-related knowledge, opinion to opportunistic test-
ing, and practices of providers in China and it revealed 
important gaps in providers’ knowledge and practices 
in China, which may lead to low CT testing rates among 
patients attending to these STI-related departments.
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Although most providers reported that they have 
attended to the training on STIs diagnosis and treatment, 
there were still around a quarter of participants who have 
not been involved in CT testing in the past three months. 
Also, a high proportion of participants have insufficient 
knowledge in ways for the general population to reduce 
the risk of getting chlamydia and opportunistic CT 
screening. Compared to providers from other depart-
ments, providers from the department of dermatology 
and venereology were more likely to identify that “Be in 
a long-term mutually monogamous relationship with a 
partner who has been tested and has negative STI test 
results.” is an appropriate way for a sexually active person 
to reduce risk of getting CT. Similarly, providers from the 
department of dermatology and venereology, compared 
to providers from the department of obstetrics and gyne-
cology, were more likely to identify that “Use latex con-
doms the right way every time you have sex” is another 
appropriate way for a sexually active person to reduce 
risk of getting chlamydia. This implied that targeted edu-
cation about CT-related knowledge should be delivered 
to all providers, especially for those from the department 
of obstetrics and gynecology. CT-related knowledge is 
very important for providers to make a significant impact 
on CT screening [29], and continuing medical education 
was recognized as a facilitator to increase CT testing [30]. 
The prevalence of CT infection in other departments was 
also high in China [16, 31] and a previous study found 
that reported CT cases from the department of der-
matology and venereology made up only 20% of total 
CT cases [32]. The results of the current study indicate 

that addressing the differences in CT-related knowl-
edge between departments is very important to promote 
opportunistic CT screening for eligible patients.

Providers reported a high willingness to offer oppor-
tunistic CT screening (96%), and most of them agreed 
that offering opportunistic CT testing would not cause an 
economic burden to patients, which indicated that pro-
moting opportunistic CT screening in these departments 
is acceptable among providers. However, how to translate 
the high willingness to actual CT testing should also be 
considered. It is noticed that there are several facilitators 
to increase CT testing such as enhancing communica-
tion skills [33], updating knowledge about the procedure 
for contact tracing, training on the benefits of screening, 
and raising awareness of screening [34]. Also, a high pro-
portion of providers in this study agreed that all sexually 
active patients attending to their department should be 
screened regularly, which showed a greater commitment 
to opportunistic CT screening. However, ignorance of 
patients’ age may lead to over-testing in older age groups 
with a lower risk of CT infection. A previous study in 
China showed that the CT prevalence among commu-
nity women and patients attending sexual and repro-
ductive health clinics with higher ages (25 – 49  years) 
were also high [15, 35], which may be the reason why 
providers were willing to offer CT testing to all sexu-
ally active patients. In the future CT screening promo-
tion, the government should consider the recommended 
age groups in the Chinese context to ensure people with 
the highest risk could be all tested and achieve high 
cost-effectiveness.

Many countries have implemented opportunistic CT 
screening routinely such as the United Kingdom (UK), 
Australia, Sweden, and Denmark [36, 37]. The National 
Chlamydia Screening Programme (NCSP) in the UK 
was initiated in 2003 and the updated opportunistic CT 
screening strategy was to focus on all sexually active 
women under the age of 25 [38]. One of the rationales of 
this programme was that women with a CT screen had 
a lower risk of development of PID compared to those 
without CT screening [39]. Previous studies reported 
benefits of the NCSP, including a consistent decline in 
the average duration of CT infections concurrent with 
large-scale of CT testing and the cost-effectiveness of 
opportunistic CT screening [38, 40]. Also, annual oppor-
tunistic screening for chlamydia in women under 25 was 
considered as a cost-effective strategy in both the US and 
Australia [41, 42]. Although there were no such national 
strategies for implementing opportunistic screening in 
China, in the future, opportunistic CT screening could 
be considered to be integrated with some successful STI 
screening strategies such as early screening for syphilis 
among pregnant women, which was introduced in 2002 

Table 6 Multivariable logistic regression analysis of factors 
associated with willingness to offer opportunistic CT screening 
among providers

Abbreviations: CI confidence interval, CT chlamydia trachomatis, OR odds ratio
** P < 0.001

Variables Crude OR
(95% CI)

P Values Adjusted OR
(95% CI)

P Values

Attitude

 Opportunistic CT screening is an effective way to detect more CT 
infections. (n = 354)

  Yes 1.86 (0.64, 5.42) 0.257

  No Reference

 All sexually active patients attending to your department should be 
screened regularly. (n = 354)

  Yes 2.65 (0.89, 7.87) 0.079 3.09 (0.93, 10.26) 0.065

  No Reference Reference

 Offering opportunistic CT testing would cause an economic burden 
to patients. (n = 353)

  No Reference Reference

  Yes 0.05 (0.02, 0.17)  < 0.001** 0.05 (0.02, 0.16)  < 0.001**
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in China [43]. Also, the results from the current study 
could help inform the health authorities in China to 
develop related strategies.

In CT practice, for providers with involvement in CT 
testing in the past three months, only half of them would 
choose NAAT as their first choice to detect CT infection. 
This is likely due to the fact that a large proportion (54.4%) 
of sexually transmitted disease laboratories in Shenzhen 
city only used immune chromatographic-rapid diagnostic 
tests to detect CT infection, which could lead to missed 
positive CT cases [44]. A previous study in Guangdong 
province showed that the testing capability of sexually 
transmitted disease laboratories was much poorer at the 
province level, with only 14.53% of STD laboratories using 
NAATs to detect CT infection [45]. Therefore, providers 
may choose CT testing based on the capability of their 
institute, and it is important for hospitals to improve the 
capability to perform high sensitivity and specificity tests 
(e.g. NAAT) before promoting opportunistic CT screen-
ing. During the COVID-19 pandemic in China, anyone 
with a fever seeking healthcare in secondary and tertiary 
hospitals should be screened by polymerase chain reaction 
(PCR) testing, and the capability of laboratories in these 
hospitals was improved [46], so further investigation of the 
responses of this question along with the testing capabil-
ity of their institute is required for the above interpreta-
tion. Only around 10% of respondents correctly chose the 
appropriate frame of CT retesting, which was much lower 
than the general practitioners in Australia (66%) [47]. In 
the (National STD Guidelines) [25], it recommends that 
patients need to take a repeat CT testing at 3 months after 
being diagnosed with CT infection. A short time frame 
(2  weeks to 4  weeks) may lead to a false-positive result 
because of the presence of non-viable chlamydial DNA 
[48]. Also, a considerable of providers (21.4%) selected 
erythromycin as their first choice when they prescribe for 
pregnant women with uncomplicated chlamydia infec-
tion, which is also inconsistent with the guidelines. Eryth-
romycin could lead to more gastrointestinal side effects 
in pregnancy [49, 50] and frequent use of erythromycin 
could induce hepatotoxicity [51], so it is not recommended 
in the treatment of pregnant CT cases. The unfamiliarity 
with guidelines for diagnosis and treatment of sexually 
transmitted diseases suggests that training or education 
about the CT retesting timeframe is urgently needed for 
providers in these departments. A previous study in China 
reported that appropriate programmes to train physicians 
in China on STI knowledge, diagnosis, and treatment 
could effectively reduce the patients’ STI risk [52].

The current study reported that the cost of CT screen-
ing was a significant factor associated with the will-
ingness to offer opportunistic CT screening. Previous 
studies found that the cost of a STI/HIV testing was also 

considered as a negative attitude towards STI/HIV test-
ing [53, 54]. However, offering opportunistic CT testing 
would not cause an economic burden to patients, as CT 
testing was covered under medical insurance in China. 
Results suggested that this negative attitude towards 
offering opportunistic CT screening could be potentially 
changed with the demonstration of medical insurance 
coverage for CT screening. This study mainly focused on 
the attitudes towards offering opportunistic CT testing, 
other elements of TPB such as injunctive norm, descrip-
tive norm, moral norm, and perceived behavioural 
control should be further explored in future studies to 
identify more barriers and facilitators of offering oppor-
tunistic CT testing.

Some limitations in the current study should be high-
lighted. First, convenient sampling was used to recruit 
participants, which might have limited the representa-
tiveness of our study. However, with almost all the 
district-level or above hospitals in Shenzhen city par-
ticipating in the study (64/66), a certain level of repre-
sentativeness is achieved. Second, the main limitation 
was that the response rate of the study was not obtained 
and this issue should be considered in future studies in 
this field. Third, self-report bias may exist in the ques-
tionnaire survey. For example, there was no independ-
ent data source to verify self-reported data such as 
the number of CT tests that providers performed per 
month and the type of test that they would choose as 
their first choice to detect CT infection. Last, informa-
tion about the identification of patients who need STI 
testing was not obtained in the study. Related questions 
in the following “1) How to identify sexually active 
patients or those engaging in risk behaviours? 2) Are 
providers confident to ask about patients’ risk behav-
iours?” should be further considered in future studies.

Conclusions
Playing a major role in CT screening promotion, pro-
viders among STI-related departments in hospitals 
showed a very high willingness to offer opportunistic 
CT screening. However, this study showed important 
gaps in providers’ knowledge and practices in China, 
targeted training in CT-related knowledge and prac-
tice is urgently needed. Also, the cost of CT screening 
was identified as the barrier of promoting opportunistic 
CT testing among providers, and the demonstration of 
medical insurance coverage for CT screening should be 
delivered to them.
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