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Chlamydia is a curable sexually transmitted disease (STD) caused by infection with the bacterium Chlamydia trachomatis. It can cause infection of the reproductive system of women, and inflammation of the urethra, rectum and anus among both genders. Chlamydia is transmitted through sexual contact with the penis, vagina, mouth, or anus of an infected partner. It can also be transmitted prenatally through childbirth, causing ophthalmia neonatorum. Sexually active young people are in the high-risk group. Most CT-infected individuals are asymptomatic with no abnormal physical symptoms. If untreated, chlamydia infection can cause serious consequences for women, including pelvic inflammatory disease (PID), tubal factor infertility, fatal ectopic pregnancy, and chronic pelvic pain. Chlamydia is one of the most common curable STDs many developed countries, and is also very prevalent in developing countries in Asia and other parts of the world. This paper discusses the disease burden in the United States, the United Kingdom and China and analyzes the variations of policy guidelines regarding chlamydia control practices in the United Kingdom and China. Overall, the UK and US clinical guidelines are very similar, but the UK has the most comprehensive national approach among all three counties. The National Chlamydia Screening Program (NCSP) of the UK is very well organized, implemented, and audited. The US also has a very distinctive approach for partner management. The policy recommendations in this paper are made to improve China’s national chlamydia control activities. The socio-ecological model is used to discuss the factors that affect the chlamydia control activities in China. Going forward, China should develop and implement action plans that contain more specific, measurable, achievable, relevant and time-bound objectives and national requirements, in order to guide the local health departments to effectively implement the STD control activities across the country. Recommendations offering four strategies for China are provided. Limitations of this paper are discussed.Wesley M Rohrer, PhD
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Public Health Significance
Due to the high prevalance of the disease, chlamydia is an epidemic in many countries. Damage caused by chlamydia often goes unnoticed by infected individuals. However, serious complications can lead to both short and long term consequences. In addition, the treatment of chlamydia is relatively simple and affordable, compared to other types of STDs that require more supervision and more expensive drugs to treat. Therefore, it is important that this epidemic is being properly managed, and the spread of the disease is controlled, in order to minimize the negative effects it has on the health of the population. This paper offers policy recommendations for China, which intend to provide a potentially effective strategy to control the disease. 
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[bookmark: _Toc106513527][bookmark: _Toc106717785][bookmark: _Toc460403564]Introduction
According to the United States Centers for Disease Control and Prevention (CDC), Chlamydia is a curable sexually transmitted disease (STD) caused by infection with the bacterium Chlamydia trachomatis. Chlamydia infection can also refer to any infection caused by many species of bacteria belong to the chlamydiaceae. Chlamydia Trachomatis (CT), only found in humans, is the specie that causes major genital and eye diseases.  It can cause infection of the cervix, uterus, and fallopian tubes among women, and inflammation of the urethra, rectum and anus among both genders. Chlamydia infection can cause serious consequences for women, including pelvic inflammatory disease (PID), tubal factor infertility, ectopic pregnancy, and chronic pelvic pain. Another serotype of the same bacterium is the cause of the worldwide outbreak of proctitis among men who have sex with men (MSM) (Centers for Disease Control and Prevention, 2015).
Chlamydia is transmitted through sexual contact with the penis, vagina, mouth, or anus of an infected partner. CT infection can also be transmitted prenatally from an infected mother to her baby through childbirth, causing ophthalmia neonatorum, also known as neonatal conjunctivitis, and pneumonia in some infants. Studies have shown that, among infants born by mothers with untreated cervical CT infection, 18-44 percent are identified with chlamydial conjunctivitis, and 3-16 percent are diagnosed with chlamydial pneumonia (Centers for Disease Control and Prevention, 2015). 
Any sexually active person can be infected with Chlamydia. Due to a combination of biological, behavioral, and cultural factors, sexually active young people are in the high-risk group. Risk of infection can increase rapidly if one has unprotected sex (not using condoms) with one or multiple sexual partners. Teenage girls and young women with cervical ectopy have an increased susceptibility of CT infection (Centers for Disease Control and Prevention, 2015). MSM are also at risk for CT infection because Chlamydia can also be transmitted through oral or anal sex. 
Known as the “silent” infection, most CT-infected individuals are asymptomatic with no abnormal physical symptoms. Although results can vary by different settings and study methodologies, it is estimated that about 10 percent of men and 5-30 percent of women with chlamydia infection confirmed by laboratory results will develop symptoms (Centers for Disease Control and Prevention, 2015). Symptoms may still not appear after several weeks of exposure due to the slow replication of the bacterium. 
For chlamydia-infected women, the bacteria will infect the cervix, causing cervicitis. Symptoms include mucopurulent endocervical discharge and easily induced endocervical bleeding. If inflammation of the upper reproductive tract – the uterus and fallopian tubes – occurs, CT infection can cause pelvic inflammatory disease (PID), which can be subclinical (asymptomatic) or acute.  Acute PID symptoms often include abdominal and/or pelvic pain. Cervical motion tenderness and uterine or adnexal tenderness can also occur during examination (Centers for Disease Control and Prevention, 2015). 
Symptomatic CT infection of the urethra may result in signs of urethritis, such as pyuria, dysuria, and urinary frequency. This is typical among symptomatic infected men. Some men also develop epididymitis, with symptoms of unilateral testicular pain, tenderness, and swelling (Centers for Disease Control and Prevention, 2015). 
Through direct or indirect sexual contact, Chlamydia can also infect the rectum in both men and women, causing the symptoms of proctitis which are presented as discharge, bleeding, and/or pain of the rectum. Chlamydia conjunctivitis and infection found in the throat can also occur in both genders through contact with genital secretions. 
Damage caused by Chlamydia often goes unnoticed by infected individuals (Centers for Disease Control and Prevention, 2015). However, serious complications lead to both short and long term consequences. For women, untreated CT infection can lead to the inflammation of the uterus and fallopian tubes, thus causing PID. Among women with untreated CT infection, about 10 to 15 percent will develop symptomatic PID. Both symptomatic and subclinical PID can cause permanent damage to the fallopian tubes (scarring and adhesion), uterus, and surrounding tissues of the reproductive system. It can also lead to chronic pelvic pain, tubal factor infertility, and potentially fatal ectopic pregnancy. In pregnant women, untreated CT infection is proven to be associated with pre-term delivery, neonatal conjunctivitis and pneumonia of the baby. CT infection can also lead to reactive arthritis and perihepatitis (Centers for Disease Control and Prevention, 2015).
Chlamydia is one of the most common curable STDs within developed countries, such as the United States, the United Kingdom, Australia and many European Union countries. It is also very prevalent in developing countries in Asia and other parts of the world. According to the WHO report “Global Incidence and Prevalence of Selected Curable Sexually Transmitted Infections-2008”, the total number of new cases of chlamydia infection in adults between 15-49 years was 105.7 million. The WHO indicated that in 2008, there were about 100.4 million C. Trachomatis infected adults worldwide (World Health Organization, 2008). 
The WHO states that studies among pregnant women in the Western Pacific region have shown that the CT infection prevalence rate ranges from 5.7% in Thailand up to 17% in India.  In Australia, CT infection is the most common notified STD.  In Europe, the prevalence of CT infection among asymptomatic women ranges from 2.7% in Italy to 8% in Iceland. In Latin American countries, studies have shown that CT infection rates are 1.7% in teenaged girls in Chile and 2.1% in Brazil.
In the US, 1.44 million cases of chlamydia were reported to the CDC in 2012 from all 50 states and the District of Columbia, which correspond to a rate of 456.7 cases per 100,000 population.  However, a large number of cases are not reported because most people infected with Chlamydia are asymptomatic and untested. The CDC estimates that 2.86 million infections actually occur annually in the US (Centers for Disease Control and Prevention, 2015). According to the CDC 2014 Sexually Transmitted Diseases Surveillance, the rate of reported cases in both genders has significantly increased from 1994 to 2004. The screening rate among the insured population has doubled: 
[image: ]
[bookmark: _Toc449431334]Figure 1: Rate of Reported Cases by Sex, United States, 1994-2014
Source: http://www.cdc.gov/std/stats14/figures/1.htm 
According to the 2015 United Kingdom (UK) National Guideline for the Management of Infection with Chlamydia Trachomatis, genital chlamydia infection is the most common curable bacterial STD infection in the United Kingdom. The infection is most prevalent among young adults age 15-24. During the year of 2014, over 1.6 million chlamydia test were performed, and about 138,000 positive cases were detected among young adults from 15 to 24 years old (Public Health England, 2015).

[bookmark: _Toc460403565]sTUDY dESIGN AND mETHODS
	This paper intends to discuss the disease burden for chlamydia in the United States, the United Kingdom and China. It will also analyze and compare variations of policy guidelines regarding the chlamydia control practice in the United Kingdom and China by a review of legislation and research findings published online from various sources, such as international organizations, governmental agencies, creditable research institutes and peer-reviewed journal websites through online searches. The review of relevant legislation and research findings focused on the research questions was conducted from January to March 2016. By comparing various approaches to chlamydia prevention and control found in the literature review, a comprehensive overview of chlamydia trachomatis infection control is provided as the foundation for recommendations appropriate to the Chinese national context. 
[bookmark: _Toc460403566]LIMITATIONS
	This paper has several limitations. First, the accessibility documentation of procedures and policy from China is a challenge.  All the referenced documents were obtained from governmental agencies online. It is unclear whether there are other non-public provisions being implemented.. Secondly, this paper fails to discuss the issue faced by the rural populations of China, and the float population—individuals or a family of migrant workers who leave their hometown to seek employment opportunities in other cities. The unique healthcare challenges of these two important subgroups will need to be addressed in other studies to fully analyze the problem and explore the policy options.
[bookmark: _Toc460403567]Literature Review
[bookmark: _Toc106513533][bookmark: _Toc106717791]	The disease burden, clinical guidelines and policies regarding chlamydia control of all three countries are being discussed in this section of the paper. However, acknowledging its comprehensiveness, only the policies developed for the UK’s national program will be used as benchmark comparisons to identify China’s deficiencies as compared to the best practice in the later sections. 
[bookmark: _Toc460403568]CHLAMYDIA in the United StateS
[bookmark: _Toc460403569][bookmark: _Toc106513534][bookmark: _Toc106717792]Adolescents and Adults
According to the 2015 Sexually Transmitted Disease Treatment Guidelines developed by the CDC, the prevalence of CT infection is the highest among adolescents and adults under 24 years old. Although disparities exist in different communities, the burden of disease is the highest in this age group among the nations studied. Asymptomatic infection is common among both genders. Healthcare providers mainly rely on screening tests to detect CT infection. It is recommended by the CDC that all sexually active women age under 25 years should receive annual screenings. For women older than 25 years old with increased risk of infection—such as having a new partner, having multiple partners, having one partner with concurrent partners, or a partner diagnosed with sexually transmitted disease—should receive annual screenings when  resources permit (Centers of Disease Control and Prevention, 2015). 
The screening rate of chlamydia is increasing over the past 15 years. Figure 2 shows the screening rate among insured population in the US from 2000 to 2014. The overall screening rate among the populations insured by commercial and Medicaid is about 50%. However, this number does not represent the true screening rate in the US, since the screening rate of the uninsured population is not included in the data (Centers for Disease Control and Prevention, 2014). 

[image: Screen Clipping]
[bookmark: _Toc449431335]Figure 2: Chlamydia Screening Percentages Reported by Commercial and Medicaid Plans, HEDIS, 2000-2014

Research has shown that screening for chlamydia reduces the rates of PID for women (Centers of Disease Control and Prevention, 2015). The CDC indicates that, although there is insufficient evidence of cost-effectiveness, feasibility and efficacy to recommend routine screenings for sexually active young males, screenings should be considered for both genders in STD clinics, adolescent clinics, correctional facilities and other clinic settings serving populations with a high prevalence and burden of chlamydia. 
The primary focus of chlamydia control among young women is to detect the infection, prevent the onset of complications, and inform, test and treat their partners. When resources permit, the chlamydia control focus among young men should be implemented in high prevalence areas, and should not impede the control effort for young women. 
According to the CDC, CT infection can be diagnosed in women by using first-catch urine sample and endocervix or vaginal swab specimen processed by nucleic acid amplification tests (NAATs). NAATs are approved by the United States Food and Drug Administration (FDA) to detect chlamydia using vaginal swab and is the most sensitive test for those two specimens. Thus, they are recommended by the CDC for detecting chlamydia. Samples can be collected by both clinicians or collected by the patient in a clinical setting. The sensitivity of NAATs using self-collected vaginal swabs is equivalent to the NAATS using specimens collected by clinicians. This strategy is highly acceptable by women. For males the testing specimen is a urethral swab or first-catch urine sample (Centers for Disease Control and Prevention, 2015). 
For diagnosing rectal and oropharyngeal C. trachomatis among people engaging in anal or oral sexual intercourse, chlamydia can be diagnosed by testing at the site of exposure. Although NAATs have demonstrated improved sensitivity compared to the traditional culture for the rectal and oropharyngeal site method, it is not FDA approved to be used for diagnosing chlamydia in these sites among men (Centers of Disease Control and Prevention, 2015). 
[bookmark: _Toc460403570]Recommended Regimens 
Treating individuals infected with Chlamydia prevents adverse reproductive system complications, such as inflammation of the uterus and fallopian tubes, and PID. This treatment will prevent further transmission of the disease. Treating partners can prevent reinfection and infection of others partners. Treating pregnant women prevents the transmission to neonates during child birth. The CDC guidelines suggest that treatment should be offered promptly after the diagnosis. Delaying treatment could result in the development of complications. The recommended regimen for treating CT infection for both HIV positive and HIV negative populations are either a single dose of 1g of Azithromycin orally or 100mg of Doxycycline twice a day orally for seven days. The alternative regimens include: 
· 500 mg of Erythromycin base orally four times a day for seven days
· 800 mg of Erythromycin ethylsuccinate orally four times a day for seven days
· 500 mg of Levofloxacin orally once a day for seven days
· 300mg of Ofloxacin twice a day for seven days 
Azithromycin and Doxycycline regimens are equally effective, with cervical and urethral infection cure rates of 98% and 97% respectively. The CDC also states that further study of treating rectal CT with azithromycin and doxycycline is needed to better compare the efficacy of two regimens. (Centers of Disease Control and Prevention, 2015)
US CDC suggests that, to maximize treatment adherence, single dose regimens should be prescribed to patient with concerns of adhering to multiday treatments; for multiday regimens, first dose of the medication should be dispensed onsite and directly observed. To minimize the risk of transmission, patients should be instructed to abstain for 7 days after completing their single dose treatment, or until completion of the seven day regimen and there is no remaining symptoms if there were any presented before.
US CDC does not advise repeating NAATs test 3-4 weeks after the completion of regimen, unless treatment adherence is an issue.  The presence of remaining nonviable organism could give a false positive result which does not indicate a treatment failure. It is suggested by the CDC that men and women who were treated for CT infection should be retested 3 months after completing the regimen. However, a high prevalence of positive test result detected within several months post treatment is an indicator of reinfection from untreated sex partners. The high prevalence of post treatment reinfection proves the importance of partner notification, education and management. (Centers of Disease Control and Prevention, 2015)
[bookmark: _Toc460403571]Managing Sexual partners
The US CDC recommends that partners of patients with CT infection should be referred for evaluation, testing, and treatment if they had sexual contact with the patient 60 days before the patient’s diagnosis or onset of symptoms. Although study results regarding the exposure intervals for identifying at-risk partners are inconsistent, the CDC guidelines recommend that the most recent partner should be tested even if the last sexual contact before the onset of symptoms was greater than 60 days.
There are many types of referral strategies for partner management. With provider referral, partners are contacted directly in person or by telephone through the patient’s healthcare provider or disease intervention specialist. With patient referral, patients exclusively contact their partners’ herself/himself. There are two types of provider-assisted referral: the combined referral method—in which the partners are contacted by both the patient and the providers—and the conditional referral—where it is still the patient’s responsibility to contact the partners but is supplemented by a provider referral. Provider-assisted referral is generally considered the optimal strategy for partner management of STDs, and patient’s referral is the preferred strategy for partner management of chlamydia patient adopted by many health departments. However, the success of patient-referral strategy in terms of managing chlamydia varies due to limited resources. 
In the case of managing heterosexual partners of chlamydia patients, the CDC guidelines suggest expedited partner therapy (EPT). According to the guidelines, expedited partner therapy in the management of sexually transmitted diseases guidance, EPT refers to the practice of treating the sex partners of people with STDs without medical evaluation. EPT is mainly implemented through patient-delivered partner therapy (PDPT), providing patients with additional medications or prescriptions for their partners. EPT is legally permissible in thirty-eight states in the US, potentially allowable in eight states and prohibited in four states: Florida, Kentucky, Ohio and West Virginia. (Centers for Disease Control and Prevention, 2015) 
[image: ]
[bookmark: _Toc449431336]Figure 3: Legal Status of Expediated Partner Therapy (EPT) in the United States
Source: http://www.cdc.gov/std/ept/legal/default.htm 
The CDC indicates that providing medication directly to patients when using PDPT is recommended, since the efficacy of providing prescriptions is limited; many people do not fill prescriptions given by their sex partners, or choose not to because of financial concerns. The CDC also states that the additional medication prescribed for the partners should also come with instructions of following regimens, warnings about allergies, and side effects and a statement of advising seeking medical evaluation for any STD, especially if there are any signs or symptoms of PID. 
EPT has demonstrated its efficacy in terms of reducing reinfection or persistent chlamydia infection in heterosexual populations. However, EPT is not recommended among the MSM population due to a high rate of undiagnosed coinfection of other STDs, such as HIV. The approach among MSM is also not supported by research because of limited data (Centers of Disease Control and Prevention, 2015). In general, having partners accompanying patients when returning for treatment is also a viable strategy (Centers for Disease Control and Prevention, 2006). 
[bookmark: _Toc460403572]Pregnancy
Doxycycline and Azithromycin are both recommended for treating the general population, however, doxycycline is contraindicated in the second and third trimester of pregnancy. According to the US Food and Drug Administration (FDA), the use of tetracycline class drugs during the tooth development stage (second or third trimester, infancy and childhood) could cause permanent tooth discoloration.  Enamel hypoplasia has been reported as well (U.S. Food and Drug Administration, 2011). Therefore, alternative regimens should be considered when treating pregnant women. The CDC states that human data shows that ofloxacin and levofloxacin present a low risk to fetuses and a potential for toxicity to infants through breast feeding. Azithromycin is proven to be safe and effective for both mothers and fetuses. Follow-up tests for eradication are recommended for the pregnant women population because severe sequelae could develop in mothers and neonates if treatment fails and infection persists. Secondary tests three months after completing the treatment are also recommended for ensuring the eradication of CT infection. Healthcare providers are advised to test pregnant women who belong to high-risk groups in their third trimester as well, even if the initial screening did not show a positive result. This is done to prevent potential chlamydia infection of the infant and postnatal complications of the mothers. 
Non-Azithromycin, alternative regimens for pregnant women include:
· Amoxicillin 500 mg orally three times a day for seven days, or
· Erythromycin base 500 mg orally four times a day for 7 days, or
· Erythromycin base 250 mg orally four times a day for 14 days, or
· Erythromycin ethylsuccinate 800 mg orally four times a day for 7 days, or
· Erythromycin ethylsuccinate 400 mg orally four times a day for 14 days
[bookmark: _Toc460403573]Neonates
The best strategy to prevent Chlamydia infection among neonates is to screen and treat pregnant women. Perinatal exposure to mothers’ infected cervixes results in CT infections among neonates that involve mucous membrane of the eyes, oropharynx, urogenital tract, and rectum. Infections can be asymptomatic. CT infections in neonates are usually recognized by conjunctivitis that develops five to twelve days after birth or a subacute pneumonia one-to-three months after birth. Although CT infection is the most common identifiable cause of neonatal ophthalmia, CT infection among neonates is less frequent considering how widespread is prenatal screening and treatment among pregnant women (Centers of Disease Control and Prevention, 2015). 
[bookmark: _Toc460403574]Chlaymydia in the United Kingdom
[bookmark: _Toc106513535][bookmark: _Toc106717793]Background
In 2003, the Department of Health of the United Kingdom (UK) government established an opportunistic chlamydia screening program, The National Chlamydia Screening Program (NCSP), which aims to control CT infection through early diagnosis and treatment of asymptomatic infection in an effort to prevent the transmission, the sequela of untreated infection, and further consequences in sexually active young women and men under 25 years old. According to the report Young people's Sexual Health: the National Chlamydia Screening Program,— the seventh report from the 2009-10 session of the House of Commons Committee of Public Accounts of the Parliament of the United Kingdom— the NCSP is overseen by the Health Protection Agency and implemented locally by 152 Primary Care Trust (PCTs) in England. PCT was the administrative body of the National Health Service (NHS) from 2001 to 2013 that was responsible for providing primary and secondary community healthcare to the population. Post 2013 implementation is directed by the Public Health England, the current executive agency of the Department of Health in the United Kingdom. 
Up until 2009, £100 million had been spent on the program since its launch. The program aims to test 15% of young adults for CT infection. However, from 2007 to 2008, only 5% of young adults were screened for CT infection. Due to the shortfall between the target and the result, the Health Department of the UK introduced a requirement that PCTs should test 17% of the 15 to 25 year olds in the population they serve. As a result, in the 2008 to 2009 session, the national screening rate increased to 16% (House of Commons Committee of Public Accounts of the Parliament of the United Kingdom, 2010). 
Public Health England (PHE), the executive agency of the UK Department of Health, has regional sexual health facilitator networks to support the improvement of sexual health by the implementation of NCSP and increased screening. In recent years, chlamydia tests and diagnosis in the UK have become more integrated into core healthcare services, and are mostly performed in community-based settings, such as general practice (GP), genitourinary medicine clinics (GUM), integrated GUM and sexual and reproductive health (SRH) clinics. Only a small portion of testing is performed in pharmacies, termination of pregnancy venues and online-ordered tests (Public Health England, 2014).  In figure 3, among all testing venues, GUM has the largest number of tests (576,808) and proportion of positive results (10.7%), followed by SRH and GP (Public Health England, 2015).

[image: ]
[bookmark: _Toc449431337]Figure 4: Positivity by Testing Service Type, 2013


[bookmark: _Toc460403575]General Practice/ Primary Care and Community Pharmacies
According to the UK guidelines “Developing Integrated Chlamydia Screening Provision Locally”, although the percentage of screening activities generated in this setting has been increasing in recent years, 15% of reported screenings in 2008-09 and 18% in 2013 took place in the primary care setting. However, the potential in this area is not utilized to the fullest extent. Providers in this setting are fully capable of screening, diagnosing, treating patients and conduct partner notification. Healthcare providers in the primary care setting of the UK are supportive and willing to undertake the screening activities. General practice has several strengths in providing the screening services. Primary care has a crucial role in promoting sexual health, and most young adults in the UK visit their general practitioner at least once a year. It is also the most popular location for receiving sexual health education and contraceptives among young adults (Public Health England, 2014).
General practitioners in the UK are encouraged to:
· Establish a clear care pathway,  provide treatments and referrals timely
· Promote chlamydia screening and use the screening as opportunity to discuss sexual health and provide contraception
· Engage all staff in the clinic to ensure patients are offered notification and opportunity for screening
· Provide free antibiotics treatment
[bookmark: _Toc460403576]Sexual and Reproductive Health (SRH) Services
In 2013, 14% of all tests for men and 19% of all tests for women took place in SRH clinics (Public Health England, 2014). Community SRH clinics generally have human and material capacities to undertake chlamydia screening activities. SRH clinics also have a large patient base from young adults, which are the targeted patient type for chlamydia screening, and they generally have good treatment compliance. In SRH clinics offering chlamydia screening, positive rates are high, ranging from 9% to 10.6% according to different studies. Providers in SRH clinics have expertise in discussing sexual health and contraceptive options. Including chlamydia screening among existing sexual health services offers a holistic and integrated approach to prevention (Public Health England, 2014). 
Providers in SRH clinics are encouraged to use an opt-out approach to increase the rate of screening. Unless the patients explicitly decline to be tested, the opt-out approach will make the screenings become routine, eliminating the stigma. This approach also allows physicians to have greater autonomy to determine the best options for their patients and provide opportunity for people to get care. Patients can take vaginal swab or first-catch-urine themselves while waiting to receive clinical consultation to save time. SRH can also collaborate with local PHE sexual health facilitators to identify the potential of increasing service capacities. 
Community pharmacies are becoming increasingly involved in chlamydia screening activities and sexual health service delivery. In recent years, public health commissioners have expanded the role of community pharmacies to offer emergency contraception, condom distribution, and chlamydia screening. Allowing these services to be provided at general practice and local pharmacies significantly contributed to the testing rate within an area. 
[bookmark: _Toc460403577]Internet-Based Chlamydia Screening
According to the March 2015 Internet-Based Chlamydia Screening Guidance for Commissioning from NCSP, the most common internet-based chlamydia screening approach used in the UK is ordering a test online, followed by a home delivery of the specimen tools. Clients, or the users of the test, self-collect the samples at home and mail the specimens to the laboratory for testing. The results can be delivered to the users through text messages, emails, letters, and online with personal access codes. 
Operated by the NHS, checkurself.org.uk is a free internet-based chlamydia testing website providing free home-based chlamydia tests, treatment, and education to residents of London between the ages of 16 and 24. The website also assists with access treatment if individuals are positive with chlamydia. By entering the postal code, the website will provide the list of locations that offer free treatment (Checkurself.org, 2016). For individuals living in Bromley, Bexley or Greenwich, or are over 24 years of age, Checkurself plus offers a free home testing kit for HIV, Chlamydia, Gonorrhea, Syphilis, and Hepatitis B and C. The test is free of charge, and the result will be notified through phone calls or text messages (checkurself.org, 2016). 
Depending on the local variation, local health departments can act as the intermediary between the user and the lab. Test results can be sent to the health department in order to inform the patient with positive results, or the result can be sent to both the user and the health department to initiate follow-up for all users or the users with positive results as well.
In the UK, the most common way to order the test is through the website; however, texting and applications (apps) through smartphones are becoming increasingly common too. In addition, the utilization of quick response (QR) codes is also increasing as they provide linkage between smartphone users, apps, and websites.
The internet-based test has the advantage of increased accessibility, as the services can be accessed 24 hours a day at patients’ homes. This is especially useful for the individuals who live in rural areas. Young people have also been found to favor this strategy, since internet coverage is wide in the UK. Women who are seeking tests of the efficacy of cure three months post-treatment should also find this strategy convenient. If the access to internet and the postal service is secure, the internet-based approach also has the advantage of increased confidentiality, since there is no need to attend a clinic for testing.    It is worth noting that the value of face-to-face services should not be replaced by the internet-based approach. On the contrary, the internet-based approach should serve as essential, but supplemental, to the comprehensive range of sexual health services. Although the internet-based approach lifts lots of barriers of chlamydia screening, several other issues should also be considered: care pathways, clinical governance arrangement, protecting vulnerable populations, quality of the tests and safeguarding of the test results and data (Public Health England, 2015).
[bookmark: _Toc460403578]Standard for turnaround time
According to the NCSP’s Audit Report on turnaround times, the standards measured were:
· 95% of patients to be notified of their result within ten working days
· 95% of positive patients to receive treatment within six working weeks from the date of the test. 
Based on the data collected for the audit report, the 2014 indicator for result notification was not met; 94% of patients were notified within ten working days (-1% difference). The treatment turnaround time standard was met in 91% of the patients (- 4% difference). Nearly one-third of the patients who did not receive the treatment were treated after the target time period. The remaining portions of the patients were considered lost for follow-up, in which case healthcare providers either could not provide or verify the treatment (Public Health England, 2014).
The NCSP provides some recommendations for local healthcare providers and public health professionals in the report. To improve the turnaround times, providers are advised to periodically educate their patients on the importance of remaining in contact for receiving results and treatment. Providers should also review the reasons for low performance, and identify and implement actions that address the issue. Public health commissioners are advised to provide sexual health services, including screening activities for C. trachomatis infection, in an integrated manner with community health services to ensure that various healthcare providers in the community are linked by the pathway effectively. Therefore, this should reduce the number of patients lost for follow-up. Public Health commissioners should also monitor and measure the performance of the providers in the area on a regular basis to identify underperformers and guide the improvement process (Public Health England, 2014).
[bookmark: _Toc460403579]Clinical Guidelines
The 2015 UK national guidelines for the management of infection with chlamydia trachomatis list the risk factors of CT infection as under 25 years, having new or more than one sex partner and inconsistent condom use. About 70% of reported positive results are in sexually active young adults between 15 and 24 years.   Rates of rectal chlamydia infection among MSM are estimated between 3% and 10.5 %.  According to the guidelines, a study of heterosexual women has also shown high rates of concurrent urogenital and rectal CT infection. However, not all women with rectal infection reported having anal sex. The guideline also indicates that, according to the literature, the risk of developing PID after untreated genital C. trachomatis infections is estimated to be about 16%. The risk of developing tubal infertility after PID is estimated to range from 1% to 20%. The guideline also points out that prolonged exposure to C. trachomatis by persistent infection or frequent reinfection is the major contributing factor of tubal damage among women. The importance of early detection and treatment cannot be overemphasized in terms of reducing the risk of infertility. 
The UK guideline also includes information regarding lymphogranuloma venereum (LGV) that is caused by L1, L2 and L3 serotypes of C. trachomatis. Although rare in Western Europe and the US, several outbreaks among MSM have been documented since 2003. Most LGV cases are among HIV positive MSM individuals. The majority of LGV patients have proctitis, but some are asymptomatic (Nwokolo, et al., 2016). 
Diagnostics
NAAT is the current standard diagnostic tool, indicated by the guidelines in the UK, for all cases of C. trachomatis, including urogenital and extra genital infections. Due to the high sensitivity and specificity of NAAT, the guideline does not recommend repeating tests on a second platform for confirmation of the positive results detected by NAAT, except for medico-legal cases, which involve the law enforcement and judicial proceedings, such as evidence in legal investigations.  Since the biological fluid in specimens can inhibit the test, it is suggested that NAAT should be performed while using an inhibitory control, such as modern nucleic acid extraction techniques, within each specimen to reduce the chances of false negative results. 



Sampling Sites
Vulvo-vaginal swabs (VVS), with a sensitivity of 96% to 98%, are the recommended testing specimen of choice for women. According to the UK guideline, this method of collecting samples from2-3 inches into the vagina using a dry swab has a higher sensitivity than cervical swabs. The specimen can be collected by both the patient and healthcare providers and sent back to the laboratory for testing. The endocervial swab method, which is less sensitive than the VVS, requires a trained healthcare provider to collect the sample due to the reduced sensitivity of NAATs if using inadequate specimens. First-catching urine (FCU) is the procedure of choice to identify urethral C. trachomatis infection among men, and is reported to be more sensitive compare to samples collected from female urethra. However, FCU is reported to have lower sensitivity due to lower presence of the organism in the female urethra (Nwokolo, et al., 2016). 
Unlike in the US where NAAT is not FDA approved to be used for testing rectal C. trachomatis infection, the UK guidelines indicates that NAATs is the assay of choice for both urogenital and extra-genital samples, even though the sensitivity may be variable. 
For individuals diagnosed with proctitis, testing for LGC should occur. HIV-positive individuals with C. trachomatis infection at any site should also be tested for LGV regardless of symptoms. Women with symptoms or diagnosis of proctitis should be managed the same way as men. 
The UK guidelines also briefly discuss the issue of lag time between testing and diagnosis in clinics with laboratory-based testing in the “Point-of-care testing (POCT)” section of the document. Traditionally, the EIA-based point-of-care testing has low sensitivity. The new generation POCT has a sensitivity of 82% to 84%. The guideline also points out that a POCT method using NAATs, which is suitable for genital samples, is being developed. It is likely to be cost-effective and reduce the time between testing and diagnosis (Nwokolo, et al., 2016). 
Treatment and Management
For uncomplicated genital C. trachomatis infection, a single dose of Azithromycin and 100 mg of Doxycycline for seven days are the recommended effective treatment regimens, with cure rates of 97% and 98% respectively. This regimen is the same as what recommended by the US guidelines.  However, the US guidelines indicated that in recent years Azithromycin has up to an 8% risk of treatment failure. A meta-analysis of RCT in recent years has also found a small but statistically significant increase (3%) of benefit when using doxycycline over azithromycin for treating urogenital C. trachomatis infection in general and a 7% increase of benefit in men with symptomatic urethral chlamydia. If both azithromycin and doxycycline are contraindicated, 500 mg of erythromycin for 10-14 days or 200mg of ofloxacin for seven days are the recommended alternatives. 
Meanwhile, studies also find azithromycin less effective (19%) than doxycycline when treating rectal chlamydia. Therefore, in recent years, healthcare providers in the UK prefer to use doxycycline as the treatment for rectal C. trachomatis infection, and azithromycin is listed as the alternative regimen by the national guideline for treating rectal chlamydia.
Consistent with the recommendations in the US CDC guideline, healthcare providers are instructed to manage HIV-positive individuals with genital and pharyngeal C. trachomatis infection the same way as they manage HIV-negative individuals. However, due to the high prevalence of LGV in this specific population, HIV-positive individuals with rectal C. trachomatis infection who did not test for LGV should be treated with doxycycline for three weeks, or should receive testing for cure. 
Doxycycline and ofloxacin should not be prescribed to pregnant women due to potential complications to the fetuses. The UK guidelines specified that azithromycin is the recommended safe and effective treatment for pregnant women by the WHO. However, the British National Formulary (BNF) states that azithromycin should be used only if there is no other adequate alternative. As an alternative that is safe to be used during pregnancy, 500 mg of erythromycin four times a day for seven days or twice daily for 14 days, has an efficacy less than 95%, and is less tolerated by the patient due to side-effects. According to the guidelines, 19% of women prescribed with erythromycin discontinued treatment, compared to 2% of women using azithromycin. Five-hundred mg of Amoxicillin for three times a day for seven days is as effective as erythromycin, but with a better side effect profile. However, the guideline pointed out that penicillin in vitro theoretically could induce latency and re-emergence of infection at a later date, and should be a concern when amoxicillin is being prescribed to the patient. Pregnant women should have TOC no earlier than three weeks after the completion of the regimen.
For individuals with C. trachomatis and uncomplicated Neisseria Gonorrhoeae coinfection, 500 mg of intramuscular ceftriaxone and 1 g of azithromycin should be the regimen of choice. Azithromycin will act as a protection for developing resistance against ceftriaxone. Doxycycline should not be used due to the significant tetracycline resistance of N. gonorrhoeae. Individuals who also have rectal chlamydia or LGV should be treated with all three drugs: doxycycline, azithromycin and ceftriaxone.
Test of cure (TOC) is generally not recommend after the completion of the regimen, unless the patient is pregnant or suspected to have LGV and poor compliance with remaining symptoms. TOC should not be performed earlier than three weeks post- treatment, and repeating tests should be performed three to six months post-treatment for individuals under 25 diagnosed with chlamydia (Nwokolo, et al., 2016). 
Vertical Transmission and Management of Neonate
The UK clinical guidelines indicate that chlamydial infection should be considered in all infants who develop conjunctivitis within 30 days of birth. A swab of the eyelid and the NAAT test is the suggested diagnostic method. Oral erythromycin 50mg per day per kilogram of the child for 14 days is the suggested treatment. Mothers of infected infants should also be tested, treated and offered partner notification (Nwokolo, et al., 2016). 
Partner Notification
Unlike the US, where partner notification can be done by the patients on their own, the UK mandates that partner notification should be conducted by partner-notification trained healthcare staff to improve the outcome. 
[bookmark: _Toc460403580]Integrating the Chlamydia Screening Program Locally Into Primary Care and Sexual Health Service
In the guidance for “Integration of Chlamydia Screening Program Locally Into Primary Care and Sexual Health Service”, by PHE’s definition, integrated chlamydia screening is “screening offered opportunistically to sexually active young adults under 25, as part of routine appointments in primary care, sexual health and other relevant settings” (Public Health England, 2014).
The UK Department of Health published the recommended chlamydia detection rate of ≥ 2,300 per 100,000 among 15 to 24 year olds. The NCSP’s modelling emphasized that this level of diagnosis will likely result in a continuous reduction of chlamydia prevalence. The PHE pointed out that a whole system approach should be considered to effectively commission sexual health service in a community. To achieve the recommended level of detection, the local public health commissioners should ensure chlamydia screening is available to young adults in multiple settings in the community with reliable diagnosis (Public Health England, 2014).
There are several benefits of integrating chlamydia screening into primary care and sexual health services. First, the whole system approach will provide the patient with the care that is appropriate, seamless and cost-effective. Integrating the screening program into primary care instead of being provided at independent chlamydia screening offices (CSOs) will allow screenings to take place in an existing infrastructure that already has adequate human resources and laboratory capacity. This approach provides chlamydia screening programs that are more sustainable and reduce the risk of disinvestment. Integrating screenings into sexual health clinics will also improve the continuity of care, allowing patients to receive other STI testing, sex education and contraception. Therefore, primary care and sexual health clinics are the key stakeholder of the NCSP. 
The guidelines also provide two suggested integration models to public health professionals. Model A is a partially integrated chlamydia screening program in which CSOs function primarily as an administrative and quality control bodies for the NCSP activities. The main screening activity will be carried out by the local clinics or third party providers that have clinically competent human resources to undertake treatment, partner notification, and follow-up, using a limited amount of local NCSP-specific forms and testing kits. The CSOs will have limited involvement in treatment coordination and partner notification. The main activities of CSOs in this model will consist of training, data analysis, maintaining relationships with local providers, site visits and reporting test activities to the PHE. 
In Model B, the fully integrated model, there will be no standalone CSOs in the community with limited or no use of any NCSP forms or testing kits. The community provider will be responsible for treating patients and initiating partner notification. In addition, there responsibilities also include patient recall, post treatment follow-up activities, quality assurance within contractual agreement with NCSP, maintaining staff competency and training. Local commissioned labs will be responsible for the chlamydia testing activity data upload (Public Health England, 2014).
As a fully integrated model, Model B is more suitable in regions with developed public health infrastructure, strong network of competent providers and adequate resources to allocate within the region themselves. This model is more cost-effective than Model A. However, as a partially integrated model, Model A is more suitable in regions with fewer sexual health service capacities. By involving in training, treatment coordination and partner notification, model A requires more financial and human resources than model B. However, it should be able to strengthen the regional sexual health services network.
[bookmark: _Toc460403581]Chlamydia in China
China’s public health reporting system does not track chlamydia. The eight types of sexually transmitted disease that are systematically reported and analyzed are: HIV, syphilis, gonorrhea, non-gonococcal urethritis, genital warts, genital herpes, chancroid, and LGV.  For a long time, chlamydia diagnosis has been included in the non-gonococcal urethritis category. This classification has resulted in inaccurate epidemiological data masking the true prevalence of the disease (National Center for the STD Control, China CDC, 2016). Consequentially, chlamydia infection prevalence is under reported, and data from screening activities are inadequate due to lack of organized control activities and specific health policy guidance. However, healthcare providers are aware that urogenital tract infections caused by chlamydia is one of the most common sexually transmitted infections in China.  According to a 2003 study published in the Journal of the American Medical Association, the chlamydial infection rate per 100 was 2.6 in women and 2.1 for men. In this study, the nationwide interviews among adults age 20 to 64 years old were conducted in 60 interview sites across different regions of China, excluding Tibet and Hong Kong. The social and behavioral risk factors for chlamydia infection identified from the interviews were: having unprotected sex with commercial sex workers, having low level of education, living in a city or along the southern coast, engaging recent sex with a high-income partner, socializing often, and traveling less than a week per year. The study concludes that the prevalence of chlamydial infection in China is substantial. Asymptomatic STIs such as chlamydia are under-diagnosed and constitute a hidden epidemic in China (Parish, et al., 2003). 
Clinical guidance for screening chlamydia and treatment regimens are similar to the recommendations of the UK and the US guidance. However, small differences exist in the follow-up recommendation. The Chinese clinical guidance states that follow-up test of cure is recommended for patients with previously asymptomatic infection, persisted symptoms, noncompliance, reinfection is suspected, or post-erythromycin treatment. 
Other chlamydia-related literature published in China states that the female reproductive tract infection rate among Chinese women is estimated at 34.02% while the chlamydia infection rate is 6.04%. The overall chlamydia prevalence among the float population —individuals or a family of migrant workers who leave their hometown to seek employment opportunities in other cities— in China is 5% to 10% (higher rate among females). The incidence rate of chlamydia among pregnant women is considerably high, from 10% to 13%.  According to the chlamydia screening results among healthy women in Beijing, the prevalence of chlamydia is 13.4% (PRNewswire, 2015).
[bookmark: _Toc460403582]Discussion
The following chart summarizes some difference between the three countries. Notice that the reported rates of chlamydia are lower than the true rates due to under reporting. In addition, higher rates does not suggest a policy failure, since increased screening rates will results in higher  the rates of reported cases. 

[bookmark: _Toc449431333]Table 1: Summary of Differences Between the three Countries
	
	US
	UK
	China

	Insurance System
	Multiple public payer system, no universal coverage; reimbursement varies in each state
	Universal coverage; single public  payer system 
	Single public payer system; reimbursement varies in each provinces

	Mandatory Reporting
	Yes
	Yes
	No

	Opt-out approach
	No
	Yes
	No

	Test and Treatment Cost
	Varies by different providers and insurance benefits
	Free screening and treatment from government-funded clinics and programs
	Varies by different providers and insurance benefits

	Screening Rate
	About 50% among commercial and Medicaid plans insured population 
	16% young adults under 25 years old
	Unknown

	Reported Rate 
	Greater than 456.7 cases per 100,000 (total)
—0.457%
	Greater than 2,300 per 100,000 among 15 to 24 year olds—2.3%
	Inconsistence data due to lack of surveillance: 6.04% to 13.4% among women

	Diagnostic Test
	Recommended: NAAT; also used some EIA and DFA
	Recommended: NAAT; also use some EIA and DFA
	Unspecified recommendation; EIA and DFA are the main assays of choice

	Treatment
	Doxycycline or Azithromycin and other
	Doxycycline or Azithromycin and other
	Doxycycline or Azithromycin and other

	Partner Notification
	Combination of patient and provider referral; Expedited partner treatment allowing notification and treatment of partners without medical consultation in most of the states
	Only conducted by partner-notification trained healthcare staff
	Unknown, possibly patient referral 

	Follow-up
	Suggest TOC 3 month after the treatment. Test pregnant women again in third trimester. 
	TOC generally not recommend, unless the patient is pregnant or suspected to have LGV and poor compliance
	TOC recommended for patients with previously asymptomatic infection, persisted symptoms, noncompliance, suspected reinfection, or post-erythromycin treatment


Table 1: Continued

Health policies and intervention programs that aim to control the spread of chlamydia should be based on the principle of stages of prevention: primary, secondary and tertiary. Primary prevention aims to prevent the onset of the disease through risk reduction, such as preventing exposure to disease risk factors (AFMC, 2016). The primary prevention strategy of chlamydia control is to promote safe sex (using condoms or other barriers). Using condoms during sex intercourse can prevent the exposure to the bacterium Chlamydia trachomatis. This healthy behavior approach not only reduces the risk of being exposed to chlamydia, but also provides protection from other STDs. 
	The secondary prevention of chlamydia infection entails the prevention of pathological changes after infection through screening and early intervention (AFMC, 2016). Early screening and detection of the asymptomatic infection will lead to timely treatment before the onset of pathological changes in the reproductive system that lead to more serious consequences, such as PID and damage to the fallopian tubes. 
	The tertiary prevention of chlamydia infection represents the prevention of any permanent damage to the reproductive system, such as tubal factor infertility, and to decrease the likelihood of life threatening events such as ectopic pregnancy. The tertiary prevention can be achieved through treating chlamydia, PID, or other infection of the reproductive system caused by Chlamydia trachomatis. 
	Meanwhile, the health policies that address the issue of any sexually transmitted diseases should also consider factors at various levels that can affect individual’s health decision making. Those factors affecting Chinese population are discussed in the socio-ecological model. 
[bookmark: _Toc460403583]Socio ecological Model
[bookmark: _Toc460403584]Individual 
Due to the lack of sexual education, the perceived susceptibility and severity of STIs is low in China. The importance of early diagnosis and treatment is not well recognized. It is especially challenging for chlamydia prevention because the disease is often asymptomatic. As a hidden epidemic in China, the awareness of the disease is very low; most women have no knowledge of the pathogen and the consequences of long-term infection and they may perceive that seeking screening for chlamydia as unnecessary.  Meanwhile, many people in China still have misconceptions about sexual health. Some believe that reproductive tract infections are caused by bad personal hygiene, and are not caused by STDs. Some women believe douching is a good hygiene and STI prevention practice that should be done on a daily basis. Some women are unaware that STDs can cause infertility and can be vertically transmitted to fetuses. Misconception and fear of using antibiotics in recent years has become a barrier of treatment adherence. Many people overreact to the overuse antibiotic in China and perceive antibiotics very negatively. The preference of using traditional medicine that takes time to be effective also prolongs the infection period and delays the cure of the disease, if even efficacious (PRNewswire, 2015). 
According to the China Gynecological Problems Census Research and Policy Recommendations report, China’s float population is a high-risk population for transmitting STDs. They are also a hard-to-reach population for STD prevention and control activities. The float population migrates very frequently basis. Their high frequency of relocating exposes them to higher risks of contracting STDs. This also contributes to difficulties in the continuity of sexual health services and the adherence of treatments. However, relocating from a rural area to a more economically developed urban setting does increase opportunity to access health education and healthcare services, since public health and healthcare infrastructures are better developed in economically advanced regions (Chinese Academy of Social Sciences Population and Economy Institute Women's Health Research Group, 2009). 
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The China Gynecological Problems Census Research and Policy Recommendations document points out that the education level and socioeconomic status (SES) of a Chinese woman’s family greatly influences her sexual health and well-being. The higher the education level and the SES of the family, the more likely a woman will seek sexual health and other preventative services, such as STI screening. Having the support from her spouse greatly empowers the woman to acknowledge the importance of their sexual health. Meanwhile, women in higher-income families tend to receive more screening services and preventative care. Having additional money to spend on health is also a determinate for women to receive screening services. 
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Since young adults are in the high-risk group for chlamydia, it is very important for schools at various education levels to conduct proper sexual health education, especially in high school and college. However, according to the research “Challenges and Breakthrough of the Sex Education among Chinese Young Students” conducted by Renmin University Institute of Sexuality and Gender, sexual health education is poorly conducted in China, and the content is not comprehensive and specific enough to meet the needs of all students. There is also a discrepancy of quality between different schools and regions, as each school has its own discretion regarding the content of sexual education being introduced, the form of education and who responsible for conducting it. Students who receive inadequate sex education from school or their families have a higher risk of having unprotected sex and developing STIs (Peng, 2014). 
According to a report compiled by the Women's Health Research Group at the Chinese Academy of Social Sciences’ Population and Economy Institute, in China, governmental agencies and state-owned companies sometimes organize physical exams for employees, providing them access to STI screenings. However, people who are employed by private companies do not always have the opportunity to have their physical exams and screenings paid for by their employers, leading to lower accessibility and an unwillingness or inability to pay for the service out-of-pocket. On the other hand, the list of screened STIs is not standardized for non-prenatal STI screening. Therefore, it is unclear whether or not chlamydia is being routinely screened across different platforms (Women's Health Research Group, Chinese Academy of Social Sciences’ Population and Economy Institute, 2009).
Healthcare organizations and public health agencies are still unclear about as to the true chlamydia prevalence is in China, because chlamydia is not considered as a mandatory-reported infectious disease in China. Data obtained from local screening activities are not effectively collected, reported analyzed and archived to estimate the true prevalence rate in China.
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Availability of healthcare services and STI screening remains a challenge in China. Unequal allocation of healthcare resources creates deep health disparities between big cities and more rural regions of China. Disparity is mostly manifested in the rural areas where the public health and healthcare infrastructures are underdeveloped and residents have very limited access to healthcare and STI screening (Chinese Academy of Social Sciences Population and Economy Institute Women's Health Research Group, 2009). Economically undeveloped rural areas lack the healthcare workforce and the technical capacity to address the health needs of the people. In the case of chlamydia, because of its asymptomatic tendency and the lack of knowledge about STDs in general, women in rural China are very unlikely to seek screening for chlamydia.
On a societal level, the stigma surrounding STIs still remains a challenge. Some people are hesitant to seek sexual health services because STIs are perceived to be associated with immoral behaviors, such as cheating, having non-monogamous relationships, seeking or providing prostitution, homosexuality and illicit drug use. This factor is one of the main reasons why STIs prevention is extremely controversial in China.
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China lacks a detailed, official national-level policy on chlamydia control activities. A limited number of policies, such as the Development of Chinese Women Outline (2011-2020) released by the State Council of the People's Republic of China, and the 2014 China STD Prevention and Management Provision address the STD control activities in China, but neither specifically discusses chlamydia.  The Development of Chinese Women Outline (2011-2020) places improving women’s health as one of the main goals of the development plan. The objectives related to sexual health include: increasing the screening rate of common gynecological diseases to 80%, increasing the rate of early detection and early treatment rate, reducing mortality, and controlling the transmission of HIV and STDs. The implementation strategy related to these objectives includes (State Council of the People's Republic of China, 2011): 
· Increasing the effort of maternal and child health
· Optimizing resource allocation to rural areas
· Strengthening the establishment of maternal and child health care facilities
· Strengthening the scientific research on maternal and child health
· Increasing the care service level of women’s reproductive health services through health education
· Increasing prenatal care and screening for breast and cervical cancer
· Preventing and controlling the spread of HIV/AIDS and STDs
The strategies of STD control are further elaborated within the following activities:
· completing the establishment of HIV/AIDS and STD control activity mechanism
· focusing on educating the high risk populations
· spreading the effective intervention measures
· strengthening the scrutiny and supervision on recreation facilities 
· strict law enforcement of illegal activities such as illicit drug use and prostitution
· including the interruption of mother-to-child transmittable disease transmission, such as HIV, hepatitis , Herpes, and syphilis, into routine maternal and child health services
· strengthening the comprehensive effort of preventing maternal-to-child transmission of HIV
· achieving the screening rate of HIV to 80% and the screening rate for syphilis to 90% among pregnant women
· achieving a 90% intervention coverage rate for children born to a HIV/AIDS  mother 
According to the 2014 China Sexually Transmitted Disease Control Regulations (Ministry of Health Order No. 89) released by The National Health and Family Planning Commission (NHFPC) of the People’s Republic of China, the STD control activities mechanism should be integrated into HIV/AIDS prevention mechanism, and resources should be consolidated in order to achieve comprehensive STD and HIV/AIDS prevention. The NHFPC is responsible for developing a national-level STD control program, determining the STD catalog, and the number of STDs that need to be managed as Type II (乙类) and Type III (丙类) infectious diseases. Health departments of the county or a higher administrative level are responsible for planning and establishing local STD control activities according to the national level policies based on the needs and characteristics of the local population. The Chinese Center for Disease Control and Prevention (CCDC) is the implementation agency at the national level. It is responsible for the prevention, surveillance and outbreak management, outcome evaluation, and training activities related to STDs. The CCDC is also responsible for establishing the diagnostic standards and for conducting quality control activities. Healthcare organizations should provide STD diagnosis and treatment services to local populations. The results should be reported following provision requirements.  All levels of public health agencies and healthcare organizations should guide and collaborate with different community organizations to identify high-risk populations and conduct appropriate forms of health education in order to promote safe sex, implement health interventions and encourage STD screening among high risk groups. The provisions regarding STD control are currently ambiguous; no uniformed action plan with measureable indicators and time-bound objectives are provided to the public health agencies (The National Health and Family Planning Commission of the People’s Republic of China, 2014). A more detailed health policy should be developed to better control the chlamydia epidemic in China.
[bookmark: _Toc460403589]Conclusion
Overall, the UK has the most comprehensive approach among all three nations. The NCSP of the UK is very well organized, implemented, and audited for performance. The discussion of its implementation process and quality is the most detailed among all three countries. The internet-based approach is unique, and its successful experiences could potentially be useful as a template for other countries to adopt. The internet-based chlamydia screening could be a feasible addition for the US to implement. One of the biggest advantages of the internet-based chlamydia screening approach is increased accessibility. Patients do not need to access the clinic directly to provide samples. Young adults in the UK have shown to be in favor of this strategy. Based on the advanced technology available in the US and the high utilization of the internet among young adults, this strategy could be a favorable and effective way for the US to increase the screening rate. 
On the other hand, the US has a distinctive approach for partner management. The feasibility of the EPT strategy should be studied in the UK in order to improve the result of partner management. The UK currently requires partner notification to be conducted by trained professionals. Although this ensures the quality of the message, there is no guarantee that the notified partners will seek care and receive treatment. EPT allows the treatment to be delivered by the patients themselves to their partners, which allows timely treatment. However, EPT should only serve as a supplementary method and not to substitute for the traditional partner notification. 
Due to the current epidemic and heavy burden of the disease in China, the Ministry of Health should develop more detailed health policy to further elaborate on the currently released 2014 Sexually Transmitted Disease Control Regulations (Ministry of Health Order No. 89). China should also develop and implement action plans that contain more specific, measurable, achievable, relevant and time-bound objectives, as well as national requirements for quality control, in order to guide the local health departments to effectively implement the STD control activities across the country. 
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[bookmark: _Toc460403591]Goals of the policy 
The main goal of the health policies that address the chlamydia epidemic should focus on increasing the screening rate for chlamydia and ensuring access to appropriate treatment regimens so that the prevalence and incidence of the disease will be reduced. The policy should also focus on establishing the surveillance system so that epidemiological data will be collected, reported, and analyzed to develop an understanding of the true burden of chlamydia in China, as well as evaluating the performance of the control activities in different regions of China. Achieving fair allocation of resources to different regions and subgroup populations will ensure the equity of the policies and minimize the potential of worsening the existing disparities. Finally, the policies that address this issue should also be cost-effective and politically feasible, allowing the policies to make a long-term impact to improve the situation.
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There are several key trade-offs to think of when making health policies addressing the chlamydia epidemic. First, just like any other public policy, there are a limited amount of resources (human, technology, and infrastructure) to allocate due to budgetary pressures to address other priorities. Economically under-developed provinces have weaker infrastructure to rely on than economically more developed regions. Allocating resources on a basis of clear public priorities is a more appropriate approach than, for example, equal distribution across regions, or even worse, based on political favoritism. Ensuring open access to screening services, especially for high-risk populations, should also be a primary focus. Secondly, the cost-effectiveness of the policy is a critical consideration for most efficient allocation. Demonstrating that the policy will yield desired outcome with minimum cost should provide necessary justification for developing a policy with broad public support that is sustainable. Thirdly, the policy makers should also evaluate the political feasibility of the proposed solution and any discrepancy that might lead to criticism.  If such discrepancies are not addressed well, criticism could jeopardize the effort and lead to policy failure.
[bookmark: _Toc460403593]Proposed Strategy One
China is in the process of reforming its primary health system. The goal is to increase the capacity of primary care physician (PCP) workforce to a minimal ratio of two to three PCPs per 10,000 population. Ideally, the government aims to reach the target of five PCPs per 10,000 population. This reform creates an opportunity for the chlamydia and other STD screening activities to be embedded in the community primary care settings. Using the bio-psycho-social model, PCPs’ unique role as frontline community health service providers and educators gives them an incomparable advantage in addressing the reproductive and sexual health needs of the population they serve. Meanwhile, there are several benefits of integrating chlamydia screening into primary care settings. First, it will increase patient’s access and willingness to receive sexual health services, perhaps reducing the concern of being stigmatized. Second, the comprehensive nature of regular primary care should reduce barriers to access for sexual health care and follow-up services. Thirdly, it is cost-effective to integrate the screening services into the community primary care settings as part of healthcare reform. This increases the cost-effectiveness of the strategy because it avoids the unnecessary cost of establishing new sexual health clinics in the community when the primary care infrastructure is being established. Lastly, because the target physician density ratio also includes the rural population, this strategy has the potential of reaching more underserved people in economically less developed regions of China, further mitigating health disparities. 
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Sexually active young adults age 15 to 24 are in the high-risk population of contacting chlamydia and other STDs. Programs that provide on-campus screening to this age group have considerable great potential to be successful when implemented on college campuses in China. Most Chinese college students live on campus for the entire duration of their education, usually four years. This creates a perfect opportunity for them to be educated about sexual health and to utilize on-campus sexual health services without fear of stigma from outside society and criticism from their families. Health policy makers should create funding for colleges and universities across the country to expand their on-campus healthcare services to include evidence-based, appropriate and comprehensive sexual health education. Funding should also be provided to include a full range of STD screening in the University clinics so that students can receive screening services without leaving the campus. At the same time, educating and screening college students also allow students from economically less developed regions of China to receive care and education that would not otherwise be available to them. This approach has the potential to influence a whole generation of young people and mitigate health disparities in the future. 
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Internet-based approaches for chlamydia screening have the potential to be successful in urban China, where the internet coverage and the logistic capacity are strong. More regulations and health policies will be needed to ensure the quality, safety, and confidentiality of the patients. The qualifications of the laboratory testing facilities and providers should be carefully reviewed and selected. If implemented properly, this strategy has the potential to complement the current existing services, and increase the screening rate and treatment coverage of chlamydia in China. However, in resource-limited settings, such as rural China, the internet-based approach has a very limited potential due to the low internet coverage and low health literacy of the population. 
[bookmark: _Toc460403596]Proposed Strategy Four
Maintaining valid and reliable epidemiological data from disease surveillance is extremely important to the control of chlamydia. Without reliable data to estimate the scope of the problem, it is difficult to develop evidence-based control and screening programs that are effective. Data collected from mandatory reporting can be used to estimate the disease burden. Regional and subgroup disparities can also be identified to prioritize resource allocation. Therefore, chlamydia should become a nationally notifiable disease in order to develop the disease surveillance. 

[bookmark: _Toc460403597]Recommendations for China
If resources permit, implementing all four strategies together will yield better chlamydia control outcomes. Establishing the surveillance system through the implantation of strategy four is the foundation of all control efforts. Strategy one takes the advantage of the primary care system reform, which will allow wide coverage within the population, if the reform eventually reaches its designed physician density ratio. 
Strategy two has the potential of influencing a whole generation of college graduates about sexual health, reducing the stigma and misconceptions at the same time. Another advantage of this strategy is the flow of information from those educated young people to their friends and families outside of school. This has the potential of changing the social norm surrounding sexual health and STDs over time. This strategy needs the cooperation from the Department of Education and the support from college campuses to be implemented. 
Strategy three can be used as a supplemental strategy in addition to the previous two. This strategy can cover the part of the population that does not have access to PCPs, is currently not on college campuses, or is hesitant of being seen by a provider.  This strategy is specifically tailored toward chlamydia control, as not all STDs can be tested using self-collected samples. This is also the strategy that needs the most careful planning and supervision considering the importance of protecting patients’ confidentiality during the entire process. Ensuring the access and adherence of treatment following the diagnosis should also be a primary focus of this strategy, as diagnosis itself is not equal to cure. 
If resource constraints prevent the application of all four strategy is not feasible at the same time, China’s Ministry of Health should implement the fourth strategy first. Although the Chinese government acknowledges the seriousness of chlamydia, and there has been pressure from the professional medical societies in recent years, the disease to be included among the national notifiable STDs when such policy the change will take place is unknown. It is extremely important that the surveillance system for chlamydia is in place and effective in order to understand the true incidence and prevalence of the disease and any disparities among different subgroups. This is done in order to develop evidence-guided implementation plans to successfully tackle the problem of this hidden epidemic in China. 
Next, the ministry of Health should seek to implement the first strategy fully along with the PCP reform. It should also collaborate with the department of Education to evaluate the quality of sexual health services and education among Chinese colleges and universities in order to identify the gaps between current situation and desired practice. Therefore, guidelines and improvement plans can be developed to fill the gap. 
 Lastly, the ministry of health can implement the third strategy using pilot programs in selected cities. This will allow the opportunity to evaluate the feasibility and popularity of the internet-based approach. Using these pilot programs as exercises, larger scale application with improvement plans can be implemented. 
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NOTE: As of January 2000, all 50 states and the District of Columbia have regulations that require the reporting of chlamydia cases.




