
 

Supplemental table 1: ICD-9 codes for clinical diagnoses 

Clinical Diagnosis  ICD-9 Codes 

Outcome variables: 
 

 Cervical Cancer  180.0, 180.1, 180.8, 180.9, 233.1, 795.04 

 Vaginal and Vulvar Cancer 184.0-184.4, 233.31, 233.32, 233.39, 795.16 

 Oropharyngeal and Pharyngeal   Cancer  141-149 

 Rectal and Anal Cancer 154.0-154.3, 154.8, 796.76 

Risk Factors 
 

Lifestyle:   

 Tobacco use V15.82, 305.1 

 Alcohol use 303.0-303.02, 303.90-303.92 

Sexually transmitted infections:   

 HIV 042, V08 

 Syphilis 091-093, 095-097 

 Gonorrhea 098 

 Hepatitis  070 

 Herpes 054 

 Chlamydia 78.80, 79.88, 79.98 

 Human papillomavirus 079.4, 795.05, 795.09, 795.15, 795.19, 795.75, 

795.79 

 Genital warts  078.11 

 Viral warts 078.10, 078.19 

 Other STI 099 

Immunosuppression:   

Supplementary material J Investig Med

 doi: 10.1136/jim-2019-001262–1010.:1002 68 2020;J Investig Med, et al. Han J



 Transplant V41.81, V42.0-V42.9 

 Rheumatoid Arthritis 714.0 

 Systemic lupus erythematosus 710.0 

 Crohn’s 555 

 Ulcerative colitis 556 

Other:   

 Lichen sclerosus  701.0 

 Exposure to asbestos V15.84 
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Supplemental table 2:  Crude RR estimates for cervical, head and neck, rectal, and any HPV related cancer. 

Variable Level 
Cervical Cancer Head and Neck Cancer Rectal Cancer Any HPV Related Cancer 

RR 95% CI p-value RR 95% CI p-value RR 95% CI p-value RR 95% CI p-value 

Demographics 

Age  0.99 0.98 – 0.99 0.0027 1.02 1.00 – 1.03 0.0130 1.03 1.02 – 1.04 <0.0001 1.00 0.99 – 1.01 0.0530 

Race  
Black vs. White* 1.05 0.88 – 1.24 

0.0806 
0.83 0.57 – 1.21 

0.4704 
0.87 0.70 – 1.09 

0.4537 
0.94 0.83 – 1.08 

0.0919 
Other vs. White* 0.61 0.38 – 0.97 0.67 0.30 – 1.64 0.87 0.54 – 1.40 0.71 0.52 – 0.97 

Ethnicity  Hispanic vs. Non-Hispanic* 0.75 0.57 – 0.99 0.0426 0.35 0.16 – 0.80 0.0129 0.79 0.56 – 1.12 0.1826 0.71 0.58 – 0.88 0.0015 

Dialysis Type 
HD vs. PD* 1.77 1.16 – 2.71 

0.0070 
1.42 0.62 – 3.22 

0.6973 
1.45 0.89 – 2.35 

0.0466 
1.59 1.18 – 2.14 

0.0004 
Unknown vs. PD* 0.93 0.42 – 2.08 1.27 0.32 – 5.10 0.45 0.13 – 1.53 0.79 0.44 – 1.44 

Access Type 

Catheter vs. AVF* 1.97 1.41 – 2.75 

<0.0001 

1.21 0.68 – 2.15 

0.1546 

1.39 0.96 – 2.02 

0.1402 

1.61 1.28 – 2.02 

<0.0001 Graft vs. AVF* 1.17 0.68 – 1.99 1.11 0.44 – 2.77 1.13 0.62 – 2.03 1.12 0.77 – 1.61 

Other vs. AVF* 1.24 0.83 – 1.85 0.59 0.26 – 1.31 1.07 0.68 – 1.69 1.07 0.81 – 1.42 

Clinical Diagnoses or Other Risk Factors 

Tobacco Use Yes vs. No* 2.25 1.82 – 2.78 <0.0001 3.04 2.02 – 4.59 <0.0001 1.73 1.29 – 2.31 0.0002 2.15 1.83 – 2.51 <0.0001 

Alcohol Use Yes vs. No* 1.63 0.81 – 3.28 0.1698 13.06 7.34 – 23.19 <0.0001 0.96 0.31 – 2.99 0.9423 2.68 1.79 – 4.02 <0.0001 

HIV Dx vs. No Dx* 4.82 3.28 – 7.10 <0.0001 0.77 0.11 – 5.49 0.7924 1.36 0.56 – 3.29 0.4948 2.95 2.06 – 4.22 <0.0001 

Hepatitis Dx vs. No Dx* 2.22 1.55 – 3.17 <0.0001 1.21 0.45 – 3.27 0.7095 0.95 0.49 – 1.84 0.8813 1.59 1.17 – 2.16 0.0029 

Herpes Dx vs. No Dx* 4.84 2.66 – 8.78 <0.0001 1.95 0.27 – 13.93 0.5071 0.68 0.10 – 4.85 0.7021 3.08 1.78 – 5.32 <0.0001 

Transplant Dx vs. No Dx* 1.53 0.98 – 2.39 0.0619 3.20 1.63 – 6.31 0.0008 0.95 0.47 – 1.92 0.8912 1.54 1.11 – 2.13 0.0104 

Rheumatoid Arthritis Dx vs. No Dx* 1.10 0.55 – 2.21 0.7910 1.23  0.30 – 4.99 0.7689 0.42 0.11 – 1.72 0.2335 0.89 0.50 – 1.58 0.6941 

Lupus Dx vs. No Dx* 1.58 1.06 – 2.35 0.0262 0.55 0.14 – 2.22 0.3993 0.88 0.45 – 1.70 0.6980 1.22 0.87 – 1.70 0.2432 

Crohn’s Disease Dx vs. No Dx* NE NE NE 2.18 0.31 – 15.62 0.4369 4.65 2.08 – 10.43 0.0002 1.85 0.88 0 3.89 0.1053 

Ulcerative Colitis Dx vs. No Dx* 1.75 0.44 – 7.01 0.4302 NE NE NE 6.97 2.88 – 16.85 <0.0001 3.33 1.58 – 7.01 0.0015 

* Referent Level 

NE - Not Estimable
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Supplemental table 3:  Univariable logistic regression model; Adjusted RR estimates from full models for cervical, head and neck, rectal, and any HPV related cancer. 

Variable Level 
Cervical Cancer Head and Neck Cancer Rectal Cancer Any HPV Related Cancer 

aRR 95% CI p-value aRR 95% CI p-value aRR 95% CI p-value aRR 95% CI p-value 

Demographics 

Age  0.99 0.98 – 0.99 0.0006 1.02 1.01 – 1.03 0.0070 1.03 1.02 – 1.04 <0.0001 1.01 1.00 – 1.01 0.0047 

Race  
Black vs. White* 0.85 0.70 – 1.02 

0.0265 
0.77 0.52 – 1.14 

0.3547 
0.99 0.78 – 1.25 

0.9759 
0.88 0.76 – 1.01 

0.0342 
Other vs. White* 0.58 0.36 – 0.92 0.69 0.28 – 1.70 0.95 0.58 – 1.54 0.71 0.52 – 0.97 

Ethnicity  Hispanic vs. Non-Hispanic* 0.72 0.54 – 0.96 0.0279 0.38 0.16 – 0.88 0.0230 0.88 0.61 – 1.26 0.4796 0.72 0.58 – 0.90 0.0038 

Dialysis Type 
HD vs. PD* 1.56 0.93 – 2.63 

0.0462 
0.40 0.11 – 1.48 

0.3898 
1.20 0.66 – 2.18 

0.3402 
1.27 0.87 – 1.85 

0.0441 
Unknown vs. PD* 0.71 0.31 – 1.63 0.57 0.13 – 2.46 0.51 0.14 – 1.78 0.65 0.35 – 1.20 

Access Type 

Catheter vs. AVF* 1.85 1.32 – 2.59 

0.0008 

1.30 0.73 – 2.33 

0.0942 

1.39 0.96 – 2.02 

0.3086 

1.58 1.26 – 1.99 

0.0001 Graft vs. AVF* 1.22 0.71 – 2.09 1.27 0.50 – 3.20 1.11 0.61 – 2.00 1.16 0.80 – 1.67 

Other vs. AVF* 1.43 0.91 – 2.23 0.36 0.11 – 1.15 1.36 0.82 – 2.26 1.23 0.89 – 1.68 

Clinical Diagnoses or Other Risk Factors 

Tobacco Use Yes vs. No* 1.83 1.46 – 2.28 <0.0001 2.36 1.52 – 3.65 0.0001 1.83 1.36 – 2.46 <0.0001 1.89 1.60 – 2.23 <0.0001 

Alcohol Use Yes vs. No* 0.92 0.45 – 1.89 0.8228 9.96 5.30 – 18.72 <0.0001 0.90 0.28 – 2.86 0.8605 1.86 1.22 – 2.82 0.0040 

HIV Dx vs. No Dx* 2.50 1.59 – 3.92 <0.0001 0.56 0.07 – 4.36 0.5837 2.10 0.82 – 5.34 0.1205 2.17 1.45 – 3.24 0.0002 

Hepatitis Dx vs. No Dx* 1.35 0.91 – 2.01 0.1333 0.86 0.30 – 2.45 0.7731 1.04 0.52 – 2.06 0.9195 1.13 0.81 – 1.58 0.4555 

Herpes Dx vs. No Dx* 2.35 1.24 – 4.43 0.0084 1.49 0.20 – 11.02 0.6987 0.57 0.08 – 4.14 0.5815 1.95 1.11 – 3.44 0.0206 

Transplant Dx vs. No Dx* 1.55 0.98 – 2.46 0.0634 3.02 1.46 – 6.27 0.0029 1.38 0.67 – 2.85 0.3786 1.71 1.22 – 2.41 0.0020 

Rheumatoid Arthritis Dx vs. No Dx* 0.94 0.46 – 1.91 0.8649 0.98 0.24 – 4.02 0.9825 0.36 0.09 – 1.47 0.1561 0.74 0.42 – 1.31 0.2996 

Lupus Dx vs. No Dx* 1.33 0.88 – 2.02 0.1759 0.76 0.18 – 3.15 0.7085 1.46 0.75 – 2.87 0.2692 1.36 0.97 – 1.92 0.0752 

Crohn’s Disease Dx vs. No Dx*    1.85 0.26 – 13.34 0.5404 3.17 1.38 – 7.27 0.0065 1.43 0.67 – 3.04 0.3513 

Ulcerative Colitis Dx vs. No Dx* 1.67 0.41 – 6.70 0.4724    4.88 1.96 – 12.10 0.0006 2.58 1.21 – 5.48 0.0139 

* Referent Level  
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Supplemental table 4:  Multivariable logistic regression model; Adjusted RR estimates from final models for cervical, head and neck, rectal, and any HPV related cancer. 

Variable Level 
Cervical Cancer Head and Neck Cancer Rectal Cancer Any HPV Related Cancer 

aRR 95% CI p-value aRR 95% CI p-value aRR 95% CI p-value aRR 95% CI p-value 

Demographics 

Age  0.98 0.98 – 0.99 0.0001 1.02 1.01 – 1.04 0.0009 1.03 1.02 – 1.04 <0.0001 1.01 1.00 – 1.01 0.0107 

Race  
Black vs. White* 0.85 0.71 – 1.03 

0.0330 
  

 
  

 
0.88 0.77 – 1.01 

0.0364 
Other vs. White* 0.58 0.36 – 0.93     0.71 0.52 – 0.97 

Ethnicity  Hispanic vs. Non-Hispanic* 0.72 0.54 – 0.97 0.0310 0.44 0.19 – 0.99 0.0484    0.72 0.58 – 0.90 0.0035 

Dialysis Type 
HD vs. PD* 1.58 0.94 – 2.66 

0.0440 
  

 
  

 
1.29 0.89 – 1.87 

0.0426 
Unknown vs. PD* 0.72 0.31 – 1.64     0.66 0.35 – 1.21 

Access Type 

Catheter vs. AVF* 1.87 1.33 – 2.61 

0.0006 

  

 

  

 

1.59 1.26 – 2.00 

<0.0001 Graft vs. AVF* 1.23 0.72 – 2.09     1.15 0.80 – 1.66 

Other vs. AVF* 1.44 0.92 – 2.25     1.24 0.90 – 1.70 

Clinical Diagnoses or Other Risk Factors 

Tobacco Use Yes vs. No* 1.84 1.48 – 2.29 <0.0001 2.42 1.56 – 3.74 <0.0001 1.85 1.38 – 2.48 <0.0001 1.89 1.60 – 2.23 <0.0001 

Alcohol Use Yes vs. No*    9.09 4.89 – 16.91 <0.0001    1.87 1.23 – 2.83 0.0033 

HIV Dx vs. No Dx* 2.65 1.72 – 4.10 <0.0001    2.14 0.87 – 5.28 0.0989 2.21 1.50 – 3.26 <0.0001 

Hepatitis Dx vs. No Dx*             

Herpes Dx vs. No Dx* 2.58 1.38 – 4.81 0.0029       2.02 1.15 – 3.54 0.0139 

Transplant Dx vs. No Dx* 1.58 1.00 – 2.51 0.0514 2.74 1.37 – 5.49 0.0044    1.71 1.22 – 2.41 0.0020 

Rheumatoid Arthritis Dx vs. No Dx*             

Lupus Dx vs. No Dx*             

Crohn’s Disease Dx vs. No Dx*       3.26 1.42 – 7.45 0.0052    

Ulcerative Colitis Dx vs. No Dx*       5.11 2.07 – 12.61 0.0004 2.67 1.26 – 5.62 0.0100 

* Referent Level 
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