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Background ● Cervical cancer is a major gynecologic cancer 
affecting women’s health both in the US and 
worldwide

○ It is the only gynecologic cancer with screening 
tests which help with early detection

● BRFSS 2016 Data and Documentation

● Study analyzes the association of cervical 
cancer screening with healthcare access and 
HIV testing among women at high risk of HIV 
infection



Methodology + Results

● Study Population: 3448 women with a history 
of high-risk behaviors associated with HIV 
infection

● Exposures:
○ Clinical check-up
○ Personal healthcare provider
○ Health coverage
○ HIV testing history

● Outcome:
○ Cervical cancer screening

● Multivariable logistic regression model
○ Associations of healthcare access + HIV 

testing with uptake of cervical cancer 
screening; reported adjusted OR and 95%CI

● A total of 2911 (84.4%) of high-risk women 
underwent cervical cancer screening

● Factors inversely associated with cervical 
cancer screening uptake
○ Delayed clinical checkup
○ No health insurance
○ No history of HIV testing



Our Approach to Replication
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The Study Sample



Our Selection Criteria Process

486,303 Participants in 2016 BRFSS

Male Participants(n=210,672)

Women not at high risk of HIV infection(n=268,962)

Age < 25 or > 64  (n=2,019)

Had missing value in any of the exposures and 
covariates (n=1,233)

Final Sample for analysis(N=3417)



Statistical Analysis The analyses were as follows:

➢ Table 1: Characteristics of women at high risk for HIV infection
○ No Cervical Cancer Screening vs Cervical Cancer screening
○ Cervical cancer screening was defined as the following

■ Women aged between 21 and 65 having a pap test within 3 
years

■ Women aged between 30 and 65 having a Pap test within 
the last 5 years accompanied by an HPV test

○ 𝛘2 Test 
➢ Table 2: Associations of healthcare access and HIV test with cervical cancer 

screening in women at a high risk of HIV infection
○ Adjusted and Crude Odds Ratios

■ Crude ORs were calculated using a multivariable logistic 
regression that included the four factors in the table 

■ Adjusted odds ratios used the same logistic regression 
model but adjusted for the following variables:

● age, race, education, marital status, obesity, 
physical activity, alcohol consumption, smoking 
status, comorbidity, and overall health condition

➢ Table 3: Associations of healthcare access and HIV test with cervical cancer 
screening in subgroups defined by education



Table 1 - Original



Table 1 - Original (cont.)



Table 1 - Replication



Table 1 - Replication (cont.)



➢ A total of 3417 participants were included in our study after selection criteria process. 
○ 81.04% of participants qualified as having had  cervical cancer screening, where as ~19% of the participants had 

no cervical cancer screening
○ The majority of participants in our analysis are white (n=2544, 74.45%)

➢ Chi-Squared Test  Interpretations
○ Concurrently with the results of the original study,  women with cervical cancer screening tended to be younger, 

completed higher levels of education, more likely to complete regular physical exercise, be non-current smokers, 
have lower number of comorbidities, and have better overall health status
■ Evaluated based on the threshold of α = 0.05

○ No evidence suggesting marital status, obesity, and alcohol consumption were distributed differently across 
screening history

➢ Differences to the original study
○ Differences in cell counts and p-values, but conclusions were similar to original study

Analysis of Demographics Table (Table 1)



Table 2 - Original



Table 2 - Replication



Healthcare Access and HIV testing associations

Stata Code for building Multivariable Regression Models:

➢ Similar distributions of cancer screening percentages across the factors to the original study
➢ Odds Ratios and Confidence Intervals

○ Many of the 95% confidence intervals for the odds ratios included the value of 1, thus many of the odds ratio lack 
significance

○ Major differences in ORs and confidence intervals as opposed to the original study
■ Healthcare Coverage 
■ Difference in categories for HIV testing (binary variables vs 3-level categorical variable)

● To what degree did this affect or change our regression model?
➢ Conclusions regarding clinical check up time and HIV testing



Table 3 - Original



Table 3 - Replication



Stata Code for Regression Models:

➢ HIV testing
○ Those who did not have an HIV test had lower odds of having gotten cervical cancer screening across both education 

subgroups
■ Value of 1 does not fall within 95% CI, thus significant odds ratio

○ Conclusions similar to models that did not adjust for education
➢ Comparing to Original Study

○ Similar distributions of cancer screening within each education subgroup across factors 
○ However, major differences in value and significance of Odds Ratio

■ Clinical Checkup
■ Healthcare Coverage

Healthcare Access/HIV Test in education subgroups



Discussion and 
Limitations

➢ Conclusions garnered from results:
○ Lack of HIV testing and delayed clinical check-ups were 

inversely associated with cervical cancer screening
○ Differences in conclusion from original study

➢ Through building comprehensive logistic regression 
models we found that the demographic variables were 
influential when adjusted for in the model
○ Moreover, for specific demographic characteristics there 

were difference in cervical cancer screening 
percentages, based on the chi-squared values
■ I.e education, smoker status, and more

○ Logistic models did not convey high predictive accuracy 
either given the lack of significance for many of the 
predictors in the model

➢ We expanded upon the study by adjusting for income 
in our regression models
○ Income did not have significant influence on the factors, 

not were there significant interaction effects
➢ Limitations

○ Obstacles regarding variable building
■ Lack of transparency regarding certain variables 

by the authors
➢ Future Recommendations 
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