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    Abstract
Objective To examine the effects of the updated 2012 cervical cancer screening guidelines on the rates of sexually transmitted infection (STI) screening in primary care.

Design Retrospective chart review.

Setting Five academic family practice units at St Michael’s Hospital in Toronto, Ont.

Participants Female patients, aged 19 to 25, who had at least 1 visit with a physician at 1 of the 5 academic family practice units during a 12-month period before (May 1, 2011, to April 30, 2012) or after (November 1, 2012, to October 31, 2013) the release of the updated guidelines.

Main outcome measures Number of women who received Papanicolaou tests or underwent STI screening; rates of STI screening performed during a Pap test or a periodic health examination; screening rates for HIV, syphilis, and hepatitis C; and the methods used for STI screening before and after the release of the updated guidelines.

Results Before the release of the 2012 guidelines, 42 of 100 women had Pap tests and 40 of 100 women underwent STI screening. After the release of the guidelines, 17 of 100 women had Pap tests and 20 of 100 women received STI screening. Female patients were less likely to undergo STI screening under the 2012 guidelines compared with the 2005 guidelines (odds ratio 0.38, 95% CI 0.19 to 0.74; P = .003).

Conclusion Implementation of the 2012 cervical cancer screening guidelines was associated with lower rates of STI screening in the primary care setting. Primary care physicians should screen at-risk women for STIs at any clinically appropriate encounter and consider using noninvasive self-sampling methods.


Historically, visits for Papanicolaou testing have provided family physicians with an opportunity to explore other dimensions of patients’ sexual health, including STI screening.1 Chlamydia is the most commonly reported bacterial STI in Canada, followed by gonorrhea2; prevalence for both infections is highest among women aged 15 to 24.2 The rates of chlamydia and gonorrhea in Canada have been steadily increasing.3 These infections can be long lasting and have serious consequences such as pelvic inflammatory disease, which increases the risk of chronic pelvic pain, infertility, and ectopic pregnancy.2
Before May 2012, women were advised to begin screening for cervical cancer within 3 years of the onset of sexual activity, followed by annual screening. After 3 consecutive normal Pap test results, screening was advised every 2 to 3 years until age 70.4 In May 2012, Cancer Care Ontario released new guidelines that recommended initiation of screening at age 21 for women who are or who have ever been sexually active and to screen every 3 years thereafter in the context of normal results.4 Similarly, in January 2013, the Canadian Task Force on Preventive Health Care published updated guidelines on cervical cancer screening, recommending sexually active women initiate screening at age 25 and continuing screening every 3 years thereafter.5 Anecdotally, most physicians in Ontario follow the Cancer Care Ontario cervical cancer screening guidelines.
Given that the new recommendations both delay cervical cancer screening to age 21 and recommend less frequent screening intervals, we hypothesized that asymptomatic young women would not be visiting their family physicians as frequently for Pap tests, leading to underscreening for STIs in this at-risk population. The objective of this study was to compare rates of Pap tests and STI screening before and after the release of the 2012 Ontario cervical screening guidelines. To our knowledge, there have been no studies investigating the effects of the updated cervical cancer guidelines on STI screening.
METHODS
Study overview
We conducted a retrospective electronic chart review of female patients at 5 academic family practice units at St Michael’s Hospital in Toronto, Ont. Ethics approval was obtained from the Research Ethics Board of St Michael’s Hospital.

Participants
Women aged 19 to 25 were eligible for the study. The lower age limit of 19 was used because the previous guidelines recommended initiation of screening 3 years after onset of sexual activity, and the average age at which girls in Canada begin having sexual intercourse is 16.5 years.2,6,7 The upper age limit was based on recommendations for screening in sexually active patients younger than 25 from both the Public Health Agency of Canada and the Centers for Disease Control and Prevention (CDC).2,8 The Public Health Agency of Canada recommends STI screening in at-risk groups including sexually active females younger than 25 years of age.2 Furthermore, the CDC recommends annual screening for chlamydia and gonorrhea in sexually active females younger than 25 years of age.8
Women who required specialized screening for Pap or STI tests would not be affected by the change in cervical screening guidelines. We therefore excluded women who presented with symptoms of chlamydia or gonorrhea infection, were immunocompromised (eg, were HIV positive or solid organ transplant recipients, or used long-term immunosuppressants), had a history of loop electrosurgical excision procedure, had had a cervical biopsy within 3 years before the time period, or had had an abnormal Pap test result and had not yet returned to a routine screening schedule.2 Additional exclusion criteria are found in Box 1.
Box 1. Additional detailed exclusion criteria
	
	Total hysterectomy for benign causes

	Pregnant or having first postpartum visit during time period

	Papanicolaou test preformed outside of the family practice unit

	STI testing declined

	Required STI screening before IUD insertion

	Incident prompting STI screening (eg, condom breaking)

	Congenital absence of uterus

	Clear documentation of having never been sexually active




	IUD—intrauterine device, STI—sexually transmitted infection.







Derivation of cohorts
Two cohorts of patients were studied: those who had at least 1 visit with a family physician within a 12-month time period before the release of the updated guidelines (May 1, 2011, to April 30, 2012) and patients who had at least 1 visit with a family physician within a 12-month time period after the updated guidelines (November 1, 2012, to October 31, 2013). The second time period started 6 months after the release of the new guidelines to allow for translation into practice.
A central database at St Michael’s Hospital was used to generate a random sample of 300 women aged 19 to 25 for each time period of interest. Patients from each sample were consecutively enrolled until 100 women were included in each cohort (Figure 1). The sample size was based on detecting a hypothesized decrease in screening from 35% to 15%, with a power of 0.91.
[image: Figure 1.]
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Figure 1. Participant flowchart
IUD—intrauterine device, Pap—Papanicolaou, STI—sexually transmitted infection.




Outcome measures
The primary outcome of interest was the number of women who received Pap testing and chlamydia and gonorrhea screening before and after the release of the updated guidelines. Chlamydia and gonorrhea screening could be performed by either physician-obtained endocervical swabs or urine-based sampling. Secondary outcomes of interest included the rates for STI screening performed at the time of a Pap test or periodic health examination, the screening rates for other types of STIs (ie, HIV, syphilis, and hepatitis C), and the method of STI screening used (eg, urine-based samples, physician-collected endocervical swabs, or self-obtained vaginal swabs). Although the CDC and the Public Health Agency of Canada do not recommend hepatitis C screening as part of routine STI screening, St Michael’s Hospital focuses on treating an inner-city population including those with a history of injection drug use and those living with HIV or AIDS; hepatitis C screening is therefore often included in the bloodwork for STI screening. The charts from each sample were independently reviewed; one author (A.F.) reviewed the first sample and another author (T.B.) reviewed the second sample.

Statistical analyses
To compare baseline demographic and clinical characteristics between the cohorts of women, χ2 and unpaired t tests were used. Odds ratios (ORs) were used to compare the rates of STI screening during the first and second time periods. Statistical analyses were performed using Microsoft Excel for Mac 2011, as well as with online calculators.9,10


RESULTS
A total of 178 charts in the first sample and 209 charts in the second sample were reviewed to generate 2 cohorts of 100 patients in the time period before and after the release of the updated guidelines (Figure 1). The mean (SD) age of patients was 22.6 (2.0) and 21.8 (2.1) years in the first and second cohorts, respectively. The mean (SD) number of visits to the family doctor was significantly different (P = .037) between the first (3.2 [2.8] visits) and second (2.4 [2.0] visits) cohorts. There was no statistically significant difference in rates of previous STIs or documented sexual activity between the 2 cohorts (Table 1).
View this table:	View inline
	View popup



Table 1. Patient characteristics



In the year immediately before the updated guidelines, 42.0% of women received Pap tests and 40.0% underwent screening for chlamydia and gonorrhea. During the 1-year period starting 6 months after release of the updated guidelines, 17.0% of women received Pap tests and 20.0% received STI screening for chlamydia and gonorrhea (Figure 2). The OR of undergoing STI screening under the 2012 guidelines compared with the 2005 guidelines was 0.38 (95% CI 0.19 to 0.74; P = .003).
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Figure 2. Number of women who received Pap tests and STI screening before and after the release of the updated guidelines
OR—odds ratio, Pap—Papanicolaou, STI—sexually transmitted infection.



Screening for chlamydia and gonorrhea was completed during a Pap test most of the time in the first and second study periods (70.0% and 80.0%, respectively). Additionally, in the first and second study periods, Pap testing (71.4% and 76.5%, respectively) and STI screening (62.5% and 65.0%, respectively) were commonly performed during a periodic health examination. Of note, there were also significantly fewer (P < .001) periodic health examinations in the second time period (N = 13) compared with the first time period (N = 36), but none of the women in either time period received STI screening during a periodic health examination in the absence of a Pap test.
In addition to screening for chlamydia and gonorrhea, the odds of being screened for syphilis (OR = 0.31, 95% CI 0.10 to 0.89; P = .025) and hepatitis C (OR = 0.28, 95% CI 0.07 to 0.97; P = .040) significantly decreased after the release of the new guidelines (Figure 3). A non-significant decrease in HIV screening was also found (OR = 0.48, 95% CI 0.19 to 1.23; P = .140).
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Figure 3. Number of women who received STI screening before and after the release of the updated guidelines, by STI
OR—odds ratio, STI—sexually transmitted infection.



Finally, there was an observed trend toward the use of urine-based rather than swab-based testing; however, this did not reach statistical significance. Cervical and vaginal swabs were used in 82.5% of STI screening before the release of the updated guidelines and 70.0% after the release of the updated guidelines. Urine-based screening was used in 17.5% of STI screening before and 30.0% after the updated guidelines (Table 2). Self-obtained vaginal swabs were not performed for any patients in either time period.
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Table 2. Method of STI screening




DISCUSSION
We conducted a 2-year retrospective chart review spanning 1-year periods before and after the updated 2012 Ontario cervical cancer screening guidelines4 to assess the effects of the new guidelines on the rates of STI screening in primary care. In keeping with the new guidelines, which recommend delaying cervical cancer screening to age 21 and screening less frequently, it is not surprising that our study found a 60% decrease in Pap testing. However, we found an unintentional 50% decrease in screening for chlamydia and gonorrhea subsequent to the updated guidelines. This decrease in STI screening was not surprising given that STI screening for gonorrhea and chlamydia was found to occur during a Pap test and periodic health examination most of the time. Therefore, with fewer office visits for Pap tests following the new guidelines, family physicians might have fewer opportunities to screen for STIs in young women and might lack reminders to explore patients’ sexual health at other visits.
In addition to screening for chlamydia and gonorrhea, we also found a decrease in screening for syphilis and hepatitis C following the updated guidelines, which can be explained by the same factors mentioned for chlamydia and gonorrhea screening. Although not statistically significant, there was a decrease in HIV screening that was potentially of clinical significance. Additionally, most of the STI screening for gonorrhea and chlamydia was performed with traditional physician-collected endocervical swabs rather than noninvasive urine-based nucleic acid amplification testing or self-collected vaginal swabs. Because STI screening occurs during a Pap test most of the time, this can explain why there is more clinician-collected rather than self-collected sampling.
Our findings highlight an unintended and potentially harmful public health consequence of the updated Ontario cervical cancer screening guidelines. To our knowledge, there have been no other published studies investigating the effects of these updated guidelines on STI screening. Although there was evidence for the newer guidelines to support delaying cervical cancer screening to age 21 and screening less frequently, policy makers and writers of these guidelines might not have anticipated the negative effect of this recommendation on STI screening.2
Our findings merit concern considering that Canadian rates of chlamydia and gonorrhea rose by 72.0% and 53.4%, respectively, during the past decade.11 These infections, especially chlamydia, disproportionately affect younger women, further underscoring the risk imposed in this population by the effect the updated guidelines have on STI screening. It is critical that family physicians in Ontario and elsewhere are cognizant of this risk, and continue to pursue regular STI risk assessments in sexually active women younger than 25 years of age consistent with both Canadian and American guidelines.2,8
These results add to the literature describing the unintended consequences of large-scale clinical practice guidelines. Experts recognize that clinical practice guidelines risk reducing medical care to a standardized formulaic process, leading to subtle and overt long-term unintended consequences.12 Elsewhere, policy and guideline changes have had unintended consequences: after publication of the Randomized Aldactone Evaluation Study, which demonstrated that spironolactone substantially improved outcomes in patients with severe heart failure, there were increases in rates of hyperkalemia13; after routine eye examinations were delisted in Ontario, there were decreases in retinopathy screening for people with diabetes14; and when practitioners adhered to clinical practice guidelines, there was a decrease in the quality of care provided to older adults with multiple comorbidities.15
We should highlight an important development in primary care that emerged during our study period that might influence the interpretation of our results. In October 2012, the Cochrane Library published a systematic review reporting that periodic health examinations did not reduce morbidity or mortality.16 One could therefore infer that the reduction in STI screening observed in our study was also the result of a decrease in periodic health examinations. We did find that there were significantly fewer (P < .001) periodic health examinations in the second time period (N = 13) compared with the first (N = 36). However, in our study, no women received STI screening at their periodic health examination if a Pap test was not performed. It is therefore possible that fewer periodic health examinations were performed in the second time period because women were not receiving as many Pap tests.
Limitations
We acknowledge several limitations in our study design and analysis. First, there are inherent limitations to a retrospective chart review including the lack of a control group and randomization, as well as the potential for selection bias. We also recognize that our study was limited to 5 primary care sites in 1 urban academic setting and therefore the results might not be generalizable to other settings. Indeed, the family practice units at St Michael’s Hospital are urban academic centres, providing care to an inner-city population, and for that reason providers might have had a heightened sense of awareness of STIs. It is also important to note that the mean age between the 2 cohorts was statistically different; however, given that the difference was less than 1 year, it is likely not clinically significant.
Another limitation might be the relatively short time period of the study. We were limited to a 12-month time range before the release of the guidelines owing to the implementation of an electronic medical record 13 months before the release of the updated guidelines. We acknowledge that we might not have captured women who underwent STI screening immediately before or after the given time period. Additionally, the 6-month time period between the release of the updated guidelines and the second time period under study is likely conservative for knowledge translation and uptake of clinical practice guidelines. Therefore, it is possible that this study underestimated the true reduction in STI screening after the release of the updated cervical cancer screening guidelines.
Another drawback of our study was the lack of consistent documentation of sexual activity in patients’ charts, which could have contributed to the lower overall rates of STI screening in both samples. Nevertheless, more than 70% of patients in each sample were sexually active and there was no significant difference in documented sexual activity between the 2 cohorts.
Finally, data were abstracted only once and by 2 different abstractors at the 2 time intervals. The abstractors worked together to ensure consistency in data abstraction and compared results on a number of charts. Inclusion and exclusion criteria resulted in a different proportion of exclusions for different reasons in each time period but the overall number of exclusions in each time period was similar.
Despite these limitations, we are confident in the validity of our principal findings demonstrating that the implementation of the 2012 Ontario cervical cancer screening guidelines was associated with lower rates of STI screening in the primary care setting. With the change in cervical cancer screening guidelines, it is important for family physicians to find innovative ways to ensure that STI screening is addressed in at-risk populations. New interventions, such as urine-based samples or self-administered vaginal swabs, analyzed by nucleic acid amplification tests, might be increasingly important to screen for STIs in asymptomatic women. Self-sampling is highly acceptable to young women and highly sensitive and specific.17–20 Furthermore, noninvasive sampling allows women with STIs who are not receiving Pap tests or who are not presenting with gynecological complaints to be easily screened. Although young women might not visit their family physicians as often for routine Pap tests, particularly in those younger than age 21, these women are at higher risk of STIs. With the use of noninvasive sampling, STI screening programs have the capability of extending beyond the clinic setting into community settings including high schools, universities, shopping malls, and street out-reach sites.

Conclusion
Although clinical practice guidelines set out to improve quality of care, preventive health care is often complex and interconnected and therefore a change in guidelines should not be implemented in isolation. With this in mind, family physicians should screen at-risk women for STIs at any clinically appropriate encounter, irrespective of Pap testing, and consider using noninvasive self-sampling methods.
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Notes
EDITOR’S KEY POINTS
	The updated cervical cancer screening guidelines recommend delaying cervical cancer screening until age 21 and screening less frequently. With these changes, asymptomatic young women might visit their family physicians less frequently for Papanicolaou tests, leading to underscreening of sexually transmitted infections (STIs) in this at-risk population.

	This study found a 60% decrease in Pap testing and a 50% decrease in screening for chlamydia and gonorrhea subsequent to the updated guidelines. This decrease in STI screening was not surprising given that screening for these STIs usually occurred during a Pap test or periodic health examination. Therefore, with fewer office visits for Pap tests, family physicians might have fewer opportunities to screen for STIs and explore patients’ sexual health at other visits.

	Family physicians need to find innovative ways to ensure that STI screening is addressed in at-risk populations. New interventions (eg, self-administered vaginal swabs) might be increasingly important to screen for STIs in asymptomatic women.




POINTS DE REPÈRE DU RÉDACTEUR
	Les nouvelles directives de pratique sur le dépistage du cancer du col recommandent de le faire moins souvent et seulement à partir de 21 ans. En raison de ces changements, les jeunes femmes asymptomatiques risquent de ne pas consulter leur médecin aussi fréquemment pour un test de Papanicolaou (Pap test), avec comme conséquences une diminution du dépistage des maladies transmises sexuellement (MTS) chez cette population à risque.

	Cette étude a montré qu’à la suite de la mise à jour des directives, il y a eu une réduction de 60 % des Pap tests et de 50 % du dépistage pour la chlamydia et la gonorrhée. Cette diminution du dépistage des MTS n’est pas surprenante étant donné que ce type de dépistage est généralement effectué à l’occasion du Pap test ou d’un examen de santé périodique. Comme il y a moins de visites pour le Pap test, le médecin de famille aura probablement moins d’occasions de vérifier la santé sexuelle de ses patientes lors des autres visites.

	Les médecins de famille devront trouver de nouvelles façons de s’assurer que le dépistage des MTS est effectué chez les patientes à risque. De nouvelles interventions (p. ex. des frottis vaginaux auto-administrés) pourraient devenir de plus en plus importantes pour dépister les MTS chez des patientes asymptomatiques.
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