
Supplementary Material S1: 
 
Specific words and phrases used during search of PubMed and EBSCO Discovery Service databases: 
 
 
“papillomavirus” or „HPV” or „cervical cancer” or „cervical intraepithelial neoplasia” or „CIN” or „cervical dysplasia” or 
„HSIL” or „vulvar cancer” or „vulvar intraepithelial neoplasia” or „vulvar dysplasia” or „VIN” or „vaginal cancer” or „vaginal 
intraepithelial neoplasia” or „VAIN” or „vaginal dysplasia”  
 
AND 
 
„AIN” or „Anal intraepithelial neoplasia” or „anal dysplasia” or „anal precancer” or „anal cancer” or „anus neoplasms” 
 
 
 
Supplementary Material S2: 
 
  
 

No. Authors and year of 
publication 

Risk of bias Applicability concerns Cumulative risk of bias 

Patient 
selection 

Index Test Reference 
standard 

Flow and 
Timing 

Patient 
selection 

Index Test Reference 
standard 

1. Acevedo-Fontánez et 
al. (2018)  [1] 

L L L L L L L L 

2. Chaturvedi et al. 
(2007) [2] 

L L L L L L L L 

3. Ebisch et al. (2017) [3] L L L L L L L L 

4. Edgren et al. (2007) 
[4] 

L L L L L L L L 

5. ElNaggar et al. (2013) 
[5] 

H H L L H L L H 



6. Evans et al. (2003) [6] L L L L L L L L 

7. 
 
 

Gaudet et al. (2014) 
[7] 

L L L L L L L L 

8. Hemminki et al. 
(2001) [8] 

L L L L L L L L 

9. Hemminki et al. 
(2000) [9] 

L L L L L L L L 

10. Heráclio et al. (2018) 
[10] 

L L L L L L L L 

11. Jakobsson et al. 
(2011) [11] 

L L L L H L L H 

12. Jiménez et al. (2009) 
[12] 

L L L L L H L H 

13. Kalliala et al. (2005) 
[13] 

L L L L L L L L 

14. Matsuo et al. (2018) 
[14] 

L L L L L H L H 

15. Neumann et al. 
(2016) [15] 

L L L L L L L L 

16. Pan et al. (2019) [16] L L L L L L L L 

17. Papatla et al. (2019) 
[17] 

L L L L L L L L 

18. Preti et al. (2020) [18] H L L L H L L H 

19. Rabkin et al. (1992) 
[19] 

L L L H L L L H 

20. Saleem et al. 
(2011)[20]  

L L L L L L L L 

21. Sand et al. (2016) [21] L L L L L L L L 

22. Suk et al. (2018) [22] L L L L L L L L 

23. Tatti et al. (2012) [23] H L L L L H L H 

24. Tomassi et al. (2018) 
[24] 

L H L L L H L H 

25. Wang  et al. (2020) 
[25] 

L L L L L L L L 

 
Table S1: Risk of bias and applicability concerns of selected articles based on QUADAS-2 recommendations [26]. 



 
 
Supplementary Material S3: 
 
Definition of standardized incidence ratio (SIR) by Centres for Disease Control and Prevention CDC [27]:  
 
The SIR is an estimate of the number of cancer cases in a given population compared to what might be “expected” based on a 
comparison with the cancer experience in a larger population. Thus, the SIR is a ratio of the number of cancers observed compared 
to the number expected. If the observed number of cases equals the expected number of cases, the value of an SIR is 1.0. Sometimes 
we multiply the SIR by 100 for ease of reporting. 
 
If SIR = 1 it means that there is no difference between population of interest and general population. If SIR > 1, it means that there is 
higher risk of the disease in the population of interest than in the general population. If SIR of disease “A” is 6.5 and SIR of disease 
“B” is 2.4 it means that the risk of developing disease “A” is higher than the risk of developing disease “B”.   
 
 
Standardizing is a way to adjust a rate by taking into account factors about a population. For example, rates can be adjusted for 
factors such as age, sex, race, or ethnicity. In cancer analyses, adjusting for age is important because age is a risk factor for many 
cancers. Therefore, if the comparison population is composed of an older population, you might expect cancer to occur more 
frequently because cancer rates increase with age. In this example, the calculation of the SIR would take the age of the population 
into account and adjusts the comparison based upon the age of that population. We call this standardizing by age. 
 
Supplementary Material S4: 
 
Definition of incidence risk (IR) by Centres for Disease Control and Prevention CDC [28]: 
 
Incidence risk is the proportion of an initially disease-free population that develops disease, becomes injured, or dies during a 
specified (usually limited) period of time. Synonyms include attack rate, incidence proportion, probability of getting disease, and 
cumulative incidence. Incidence risk is a proportion because the persons in the numerator, those who develop disease, are all 
included in the denominator (the entire population). Method for calculating: 
 



IR= [number of new cases of disease during specified period] / [size of population at start of period] 
 
If IR= 0.1% it means that out of 100,000 people of specific subpopulation 100 will develop a defined disease. Thus, if IR of disease “A” 
is 1% and IR of disease “B” is 0.1% it means that the risk of developing disease “A” is 10 times higher than the risk of developing 
disease “B”.    
 
Supplementary Material S5: 
 
Definition of incidence risk per 100,000 person years (IR per 100,000 PY) by Centres for Disease Control and Prevention CDC [28]: 
 
IR per 1000,000 PY is generally calculated from a long-term cohort follow-up study, wherein enrollees are followed over time and the 
occurrence of new cases of disease is documented. Typically, each person is observed from an established starting time until one of 
four “end points” is reached: onset of disease, death, migration out of the study (“lost to follow-up”), or the end of the study. Similar 
to the incidence proportion, the numerator of the incidence rate is the number of new cases identified during the period of 
observation. However, the denominator differs. The denominator is the sum of the time each person was observed, totaled for all 
persons. This denominator represents the total time the population was at risk of and being watched for disease. Thus, the incidence 
rate is the ratio of the number of cases to the total time the population is at risk of disease. Method for calculating: 
 
 
IR per 1000,000 PY = [number of new cases of disease or injury during specified period] / [time each person was observed, totaled 
for all persons- in this case for 100,000 PY] 
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