Is there a place for the introduction of colposcopy quality standards in Israel?

Introduction
The evolution of the colposcopy as a diagnostic tool has included establishing organizations responsible for generating and publishing guidelines and quality indices for physicians, including the International Foundation of Cervical Pathology and Colposcopy (IFCPC). One of the main aims of IFCPC was to standardize terminology in order to increase the procedure’s uniformity worldwide.
Several studies point to colposcopy’s efficacy in reducing cervical cancer morbidity. A diagnostic plan including Pap smears (or screening for human Papillomavirus) and colposcopies, in cases of pathologies, has significantly reduced the incidence of cervical cancer 1. Evaluating the degree of pathology by colposcopy aids in assessing the risk of the lesion becoming malignant. In addition, during the visual examination, the size of the lesion, as well as the precise location of the transformation zone are defined, thus reducing the risk of either over- or under-treatment. In high-risk women, precise excision of the transformation zone increases the probability of removing all premalignant epithelial cells2. 
The importance of the colposcopy and its widespread use highlights the requirement for clear guidelines and quality indices. Guidelines allow consistency and clarity in both performing and interpreting the exam, leading to global standardization. Such standardization allows comparisons between different countries and clinics. Standardization also allows for better quality control of the exam, as well as assessing changes and improvements in the procedure. 
In the past several years numerous studies and guidelines have been published concerning quality indices of cervical cancer detection and prevention. Organizations have developed regulations according to their local populations and clinical practices. The National Health Service Cervical Screening Programme (NHSCSP), together with the British Society for Colposcopy and Cervical Pathology, published in 2004, and updated in 2016, regulatory guidelines concerning diagnosis and prevention of cervical cancer, including quality indices of colposcopies4. In Europe, in 2013, the European Federation of Colposcopy (EFC) was the first to publish such quality control regulations3.  Guidelines have also been published in Ireland5 and in the United States6. 
In addition, several evaluations have been performed to examine the degree of compliance with internationally recommended indices in the U.K.7, Germany8, and Thailand9. However, these issues have not been properly addressed in Israel. There are no quality index guidelines regarding cervical cancer screening, in general, or colposcopies, in particular in Israel. Despite the fact that colposcopies are common practice and there is a well-established Israeli Society of Colposcopy and Cervical and Vulvar Pathology. In this retrospective study, we examined whether the colposcopy practice in Israel reaches international standards, such as those adopted in the U.K. and the U.S., in terms of various quality measures. Furthermore, we compared quality indices in three different clinical settings: hospitals, community clinics, and private clinics.

Methods
Design
This was a cross sectional retrospective cohort study. Data was collected from patient charts at different colposcopy clinics, including a community clinic (Cervix clinic, Maccabi Healthcare Services, Hashalom branch); a hospital clinic (Galilee Medical Center); and two private clinics. All the medical doctors involved in the study are attending physicians who have specialized in colposcopies and have over 20 years of experience. 
Subjects
Study subjects included women who were referred to colposcopies following abnormal Pap results during 2015-2018.
Inclusion criteria: Women aged 18-70 with abnormal Pap smear results.
Exclusion criteria: Women who have undergone colposcopies due to reasons other than abnormal Pap smears; have had vaginal surgery, hysterectomies or any cervical treatments; or in cases where the physicians knew the final diagnosis.	Comment by Author: Does this translation reflect your intention? I’m not sure exactly what you mean
Sampling: systematic sampling was done from the three clinic types. A total of 300 records were examined, 100 from each clinical setting.
Study variables:
Clinical indicators were chosen according to the indicators tested at evaluation sites worldwide 4,7–9. 
Indicators 1-6 (Table S1) were developed in the U.K. by the NHSCSP, in cooperation with the British Society for Colposcopy and Cervical Pathology in 2004 and 20164. Indicator 7 was developed in the U.S. by the American Society for Colposcopy and Cervical Pathology (ASCCP) in 20176. 
Study tools
Data was collected from patient files at the different colposcopy clinics. Data collected included the quality of procedure description, as documented by the physician. This included medical history, description of the procedure and analysis of results.
Indicator validity: international indicators that were used for this study are detailed in Table S26.
Study results were compared to international standards as designated by international organizations4,6.
Statistical Analysis:
Statistical methods
Quantitative data were described using averages, standard deviations and range. Qualitative measures were described using prevalence and percentages. Compliance with international standards were measured against known international objectives5,6.
Quantitative continuous variables between groups (clinic types) were compared using the Kruskal Wallis test and independent sample T-tests, depending on the number of groups compared and data distribution. 
Qualitative data was compared using Chi square test and Fisher’s exact test (when expectancy<5).
Single variable analysis:
In order to decide which variables to include in the multivariate regression analysis, univariate regression analysis was first performed. Variables chosen were also based on known effects as described in the literature10.
Compliance with international standards was tested using Chi square test and Fisher’s exact test (when expectancy<5).
To examine the link between Pap smear abnormalities and dependent variables, Chi square test was used.
For testing the relationship between continuous variables (age) and dependent variables, independent T-test was used.
Multivariate analysis
Multivariate logistic regression models were used to test the relationship between clinic type and main quality indices, degree of Pap abnormality and patient age. Odds ratio (OD) with a confidence interval of 95% is presented in the text. 
Dependent variables in this study are: reporting of transformation zone (yes/no), reporting of biopsy site (yes/no), and documentation of lesion location (yes/no). 
The multivariate models initially included all independent variables: clinic type, degree of Pap abnormality and patient age. Following backwards elimination, in each step the variable with the weakest link was eliminated.
In all models the reference groups are community clinic (reference for clinic type) and low Pap abnormality (high degree of abnormality was defined as ASC-H+).
For all statistical analyses, P<0.05 was considered statistically significant.
Analysis was performed using IBM SPSS Statistics version 25.

Results
During the duration of the study 1/2015-12/2018, data was collected from 300 patients who had undergone colposcopies following abnormal Pap smear results. Patients were selected from three different clinical settings: a hospital, a community clinic and private clinics. 
Participant characteristics:
Patient age (Table S3): the average age of patients in the sample was 38.9±11.8, with 85.6% of the population in the age range of 17-50. There was no difference in age between the clinical settings (P=0.131).
Pap smear results among the patients is presented in Table S4. Out of 300 women, 157 (52.3%) were referred to a coloscopy due to ASCUC, 89 (29.7%) due to LGSIL, 22 (7.3%) due to ASC-H, 30 (10%) due to HGSIL and 2 (0.7%) because of Glandular Cell Abnormalities. Distribution of atypical cytological results was similar among the clinics.
Compliance of all clinics with internationally recommended indices
Figure 1A and Table S5 summarize the degree of compliance of pooled results with international recommended quality indices. Out of 6 main indicators, 5 did not meet international standards: documentations of reason of referral, transformation zone, biopsy site, lesion characteristics and percentage of patients with high cytological abnormalities (ASC-H+) who are recommended to undergo colposcopy within 4 weeks of Pap results. However, predictive abilities (PPV) to CIN2+ exceeded standards.
Compliance with internationally recommended indices in different clinical setting
Comparing the three different clinical settings resulted in significant differences in the following 3 indices (Figure 1B and Table S6):
1. Documentation of transformation zone: the private clinicians documented 95% of cases, the community clinics 84% of cases and hospital 53% (P<0.001 between the three groups).
2. Description of lesion characteristics was highest in the community clinics, where it was documented in 83.4% of the procedures, as compared to private clinics and hospitals, which documented 74.5% and 25.4% of lesion characteristics, respectively (P<0.001).
3. Report of biopsy site was most prevalent in private clinics (88%) followed by the hospital (87.7%) and community clinics (72.7%, P=0.025)
There were no significant differences between the three clinical settings (Table S6) in regards to documenting the reason for referral (P=0.329) or the percentage of patients with high cytological abnormalities (ASC-H+) who had the procedure within 4 weeks of Pap results (P=0.116). Comparison between the separate clinics and worldwide standards are presented in Figure 1B, with the accepted standards represented as a red line.
Relationship between Pap results, age and documentation quality indices
The degree of Pap smear abnormality was found to be significantly correlated only with the index of transformation zone documentation (P=0.001). Among women with low levels of abnormality, this documentation was lower than in women with high abnormalities (81.3% compared to 59.3%, Table S7). 
There was no apparent relationship between patient age and quality indices in any of the clinical settings.
Models for probability of index compliance, by clinic type
Tables 1-3 present the results of logistical models performed using backwards elimination. For each quality index (documentations of lesion properties, biopsy location and transformation zone) the variables clinic type, age and Pap abnormality were tested.
Prediction of lesion property description (Table 1):
In the hospital setting, the probability of adequate description of the lesion was lower than in community clinics (P<0.001, OR=0.066). Patient age and degree of Pap abnormality do not correlate with predicting this index.
Predicting biopsy site documentation (Table 2):
The community clinic proved to be inferior in terms of biopsy site reporting compared to both the hospital setting (P=0.025, OR=2.666) and the private clinics (P=0.045, OR=2.747).  In this index, as well, there was no association with patient age or degree of Pap abnormality.
Prediction of transformation zone documentation (Table 3):
The probability of description of the transformation was lower in the hospital setting as compared to community clinics (P<0.001, OR=0.186), which was, in turn, lower than that of private clinics (P=0.02, OR=3.544). When the degree of Pap smear abnormality was high, the probability of transformation zone description was lower than in the case of low Pap abnormality (P<0.001, OR=0.255). There was no correlation with patient age.
In summary, the logistical models do not allow us to conclude in which clinical setting it is more likely to find a higher degree of compliance with international guidelines. In regards to lesion description, the highest degree of compliance was found in community clinics, while biopsy area was most documented in both the hospital and private clinics. Transformation zone documentation was highest in the community clinic and in private clinics.

Discussion:
In this cross sectional retrospective cohort study, we examined whether colposcopy clinics in Israel are compliant with accepted worldwide standards. The main finding is that in the selected clinics some of the international guidelines regarding documentation and execution of colposcopies are not consistently met. This is in spite of the importance of colposcopies in diagnosis and monitoring pre-malignant and malignant cervical lesions. It has been previously shown that adding quality indices to cervical cancer screening reduces the incidence of metastatic cervical cancer in England and Whales7. Lack of implementation of these guidelines negatively affects standardization, exam consistency and quality.
In order to compare compliance with international standards, we chose quality indices from the U.K.4 and the U.S.6. From the U.K., the selected standards were: reporting the reason for referral, description of transformation zone and lesion properties and documentation of biopsy site. The index chosen from accepted U.S. standards was treatment as a function of risk: percentage of women with high Pap abnormalities who undergo colposcopies within 4 weeks.
We tested two hypotheses in regards to compliance. The first was that the degree of compliance with quality indices in Israeli clinical setting will be significantly lower as compared to the international standards recommended by worldwide organizations. Indeed, we found that in 5 out of the 6 quality indices, Israeli clinics fail to meet international standards (Figure 1A and Table S5). A likely explanation for this phenomenon is the lack of consensus on colposcopy standards in Israel, resulting in the absence of specialized clinical trainings and exam evaluations.
In the case of “the colposcopic impression of lesion grade”, the disparity (59% vs. goal of 90%) can be explained by the practice of determining follow-up treatment after receiving pathology results. This is a common practice in Israel, and in other countries, and since treatment strategy does not rely on lesion description, this standard may be overlooked .	Comment by Author: In the thesis there is a reference here for 23 and 24 but they do not show up in the bibliography.
It is accepted procedure to use the positive predictive value (PPV) to predict CIN2+ lesions in order to assess the accuracy of the procedure. The PPV value is especially useful in the diagnosis of high grade lesions6. In the present study, in cases where the colposcopic determined lesion grade, the PPV was high, 95% compared to the worldwide standard of 65%. This could stem from the fact that in Israel, colposcopies are performed in specialty clinics while in England, where PPV stands at 57.9%9, they are often done in primary community clinics. 
Lack of compliance with the index of transformation zone description (77.4% in Israel, compared to the international  standard of 100%) may be due to the fact that this is a comparatively new guideline, introduced in 2011 by the IFCPC 11. Sub-standard levels in the index have also been observed in England (96.5%), Germany (94.7%) and Thailand (96.6%)7–9. This index is especially important since specific characteristics of the transformation zone affect treatment.
Documentation of biopsy site in this study also falls below international standards (82% compared to 100%). This can be explained by the fact that some physicians believe that the precise location is not important because if treatment is required, the entire transformation area will be excised 12.
Compliance was almost reached in the index of documenting referral reason (98.7% compared to 100%). Decisions regarding follow up exams as well as treatment options rely on referrals. For example, if the referral is due to an abnormal Pap smear, additional tests are required to distinguish whether these are squamous cells. 
An additional indicator tested is the time between referral and procedure, as a function of disease risk. In the U.S., one of the treatment indices is that patients with high Pap abnormality, for example HSIL and up, must undergo colposcopy within 4 weeks of referral6. We also based our decision to include this guideline on similar recommendations that exist in New Zealand, the U.K. and Canada. In this index, we found that the degree of compliance is 21.7% in Israel, as compared to the recommended 60%. This comparatively new index has not yet been tested on a global scale. Taken together, these results have confirmed our hypothesis of low compliance of worldwide colposcopy standards in Israel.
Our second hypothesis was that there is a distinction between clinical settings in regards to compliance levels, with hospitals having the highest standards. Using single variable analysis, we indeed found differences between clinics in description of the transformation zone, lesion characteristics and biopsy site. However, there was no clear advantage to the hospital setting. All three types of clinics reported the same levels of referral reason. Multi-variate analysis found that it is not possible to predict which clinic type is absolutely better at reaching international standards.
The differences between documentation levels in the various clinics can be explained by digital records. The use of digital recordkeeping programs precludes skipping sections due to the presence of a macro which will not allow the user to continue until all sections have been completed. Since community clinics are completely digitized, this accounts for high recordkeeping levels in this setting; even though levels are lower than in the hospital setting or in private clinics, they are still high in absolute terms. Although the private clinicians followed in this study does not enter the data digitally, at the end of the visit he produces a document summarizing the exam for the patient. This document includes specific sections and a diagram depicting the procedure, such that at least part of the exam is digitally documented. In the hospital setting, all record taking is done by hand and the intake is not divided into sections, reducing the standardization and consistency of documentation.
The pitfalls of this study are that the population sample of the patients, as well as the physicians, do not necessarily represent the Israeli population. For example, in different geographical regions, the waiting time for the procedure may be considerably longer or shorter. In addition, the differences between clinic types may be due to specific physicians’ practices and not related to the clinical setting. Additional factors, not checked in this study, that may influence compliance are length of visit in the different clinics as well as equipment maintenance.

Conclusions:
This study presents the current state of affairs in Israeli colposcopy clinics in regards to compliance to international standards of procedure documentation. The results show a considerable gap between clinics in Israel and international standards. This is due, at least in part, to the fact that there are no specific directives regarding quality indices in Israel.
We recommend the Israeli Society of Colposcopy and Cervical and Vulvar Pathology to adopt clear guidelines for cervical cancer treatment and colposcopies. These guidelines should be implemented by the Ministry of Health and the National Program for Quality Control. These guidelines must be adapted to specific local practice and be part of the summary report. Quality indices are a tool to standardize exams in all clinic types and will provide a point of reference for evaluations conducted on a regular basis. 	Comment by Author: Do you mean by the ministry or international organizations?
An additional point raised by this study is that it will be easier to implement these new guidelines in clinical settings where digital recordkeeping is a common practice.
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