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SIGNIFICANCE & GAPS

1. The population will be more general and target the whole population in the US
2. Previous studies did not examine screening adherence and patterns by HIV status

1. Analysis of the differences between groups can better guide future research to improve the guideline 
implementation and provide potential modifications.



RESEARCH QUESTION

◼ RQ: 
◼ What factors influence the cervical cancer screening guidelines adherence for women 

eligible for screening in the US, and are there any differences in cervical cancer screening 
patterns between HIV seronegative women and HIV seropositive women living in the US?

◼ Hypothesis:
◼ There are significant differences in cervical cancer screening patterns between HIV 

seronegative women and HIV seropositive women living in the US



METHODS – Data Source, Study Design, Measures

Data source

◼ NIH All of US Research Program
◼ Contains one of the largest genetic and health 

records data from over 1 million participants

◼ Aims to promote health-related research and 
advancing disease prevention and treatment

Study design
◼ Parent study:  A longitudinal cohort study

◼ Thesis project
◼ A cross-sectional study

Measures
◼ Sample (N = 7608, HIV+ = 1268, HIV- = 6340)

◼ First, identify those who are HIV-infected. Then match 
the HIV-positive group to the HIV-negative group based 
on age (continuous) Ratio: 1:5

◼ HIV status (Identified by SNOMED codes)

◼ Cervical cancer screening status
◼ Identified by relevant procedure codes

◼ Other Covariates
◼ Race/ethnicity, gender identity, educational level, annual 

household income, marital status, sexual orientation, 
type of health insurance, employment, cigarettes 
smoking



METHODS – Participants, Data Collection

Parent Study

◼ Participants
◼ Inclusion: >18 yrs old, living in the US

◼ Exclusion: prisoners

◼ Data collection
◼ Questionnaires, EHRs, clinical setting at the 

time of enrollment, self-reporting at home

Thesis Project

◼ Participants
◼ Biological sex women aged from 21 to 65 

years old (according to screening guidelines 
recommendation)

◼ Variables will be obtained from surveys, 
EHRs, and physical measurements, from the 
controlled tier of the parent study



METHODS – Measures, Statistical Analysis

◼ HIV status (created)
◼ Identify SNOMED (Systematized Nomenclature of 

Medicine) codes

◼ Sample
◼ First, identify those who are HIV-infected. Then match 

the HIV-positive group to the HIV-negative group based 
on age (continuous)

◼ Outcome – Cervical cancer screening status
◼ Identify relevant screening procedures using procedure 

codes

◼ 1 = Yes, Pap or HPV test performed, 0 = No

Relevant covariates

◼ Race/ethnicity, gender identity, educational level, 
annual household income, marital status, sexual 
orientation, type of health insurance, employment 
status, etc.



METHODS – Statistical Analysis

◼ Conducted on the All of Us Researcher Workbench using R software version 4.1
◼ Univariate analysis (Categorical: frequency, percentage. Continuous: mean, standard deviations)
◼ Bivariate analysis (Categorical: Chi-square test. Continuous: ANOVA on ranks)
◼ Multivariate analysis
◼ Conditional logistic regression for matched data (Odds ratios, 95% Confidence interval, p-value)



RESULTS
◼ Univariate analysis
◼ Almost half of participants 

reported to have less than 35k 
income

◼ Over 20% of women were unable 
to work

◼ Bivariate analysis
◼ Larger proportion of HIV positive 

women have screening records, 
compared with HIV negative 
women
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RESULTS

◼ Conditional logistic 
regression for 
Multivariable Analysis

◼ Statistically significant 
variables: HIV status, 
Race/Ethnicity, 
Employment status, 
Cigarettes smoking, type of 
health insurance

Odds ratio (95%CI) P-value

HIV status

HIV positive *** 4.40 (3.41 - 5.68) <0.001 

Race / Ethnicity

Hispanic * 0.62 (0.45 - 0.86) 0.003

White 0.84 (0.65 - 1.08) 0.179 

Other 0.71 (0.49 - 1.03) 0.072 

Employment status

Homemaker/Out of 
work/Retired/Student ***

0.56 (0.42 - 0.77) <0.001 

Unable to work * 0.71 (0.51 - 0.99) 0.043 

More than one 0.74 (0.52 - 1.06) 0.098 

Have you smoked at least 100 
cigarettes? 

Yes * 0.77 (0.63 - 0.94) 0.011 



CONCLUSION

◼ HIV positive participants were more likely to receive cervical cancer screening compared with HIV negative 
participants

◼ Compared with results from previous studies, the proportion of HIV positive women getting screened in this 
sample was lower.

◼ Null hypothesis was rejected and suggested that there are significant differences in cervical cancer screening 
patterns between HIV seropositive and HIV seronegative women living in the US
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