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Abstract 

Background: Statin use is associated with lower advanced prostate cancer risk and reduced 

prostate cancer-specific mortality, but prior studies were conducted mainly in white men. We 

examined the effect of statin use on risk of prostate cancer progression in a population-based, 

minority-enriched cohort.  

Methods: We used data from prostate cancer cases (45% African American) diagnosed 

between 2004 and 2007 who participated in the Health Care Access and Prostate Cancer 

Treatment in North Carolina cohort (HCaP-NC). We abstracted statin use at diagnosis. Men 

reported if they had ever been diagnosed with high cholesterol. Multivariable Cox proportional 

hazards analysis was used to examine associations between statin use and risk of prostate 

cancer progression (biochemical recurrence or secondary treatment), overall and by race. In 

secondary analysis, we examined the association between high cholesterol and risk of 

progression, overall and by statin use. 

Results: Of 669 men, 244 (36%) were statin users at diagnosis. During 3.8 years median 

follow-up, 138 men experienced prostate cancer progression. There was no association 

between statin use and risk of progression, either overall (HR 1.03; 95% CI 0.72-1.46) or 

stratified by race. High cholesterol was inversely associated with risk of progression, particularly 

among statin users (HR 0.43; 95% CI 0.20-0.94; p-interaction=0.22) and in men with higher 

perceived access to care (HR 0.57; 95% CI 0.36-0.90; p-interaction=0.03). 

Conclusions: Statin use at diagnosis was not associated with prostate cancer progression in 

the population-based, minority-enriched HCaP-NC. Greater healthcare engagement, including 

actively controlling serum cholesterol, may be linked to better prostate cancer-specific 

outcomes. 

 



Introduction 

Epidemiologic data strongly support an association between statin use and reduced risk of 

advanced prostate cancer [1, 2]. In addition, studies have shown that statin use in men 

diagnosed with prostate cancer is associated with a lower risk of prostate cancer recurrence [3] 

and decreased prostate cancer-specific mortality [4]. However, the vast majority of past 

research was conducted in white men, and studies exploring these associations in minority-

enriched populations are few. Moreover, few prior studies of statin use and prostate cancer 

incorporated data for high serum cholesterol, a primary indication for use of the cholesterol-

lowering statins.  

Previously, we reported that statin use was inversely associated with prostate cancer 

aggressiveness in the population-based, minority-enriched North Carolina-Louisiana Prostate 

Cancer Project (PCaP) [5]. Herein, using data from the PCaP follow-up study, the Health Care 

Access and Prostate Cancer Treatment in North Carolina (HCaP-NC) cohort, we investigated 

the association between statin use at diagnosis and risk of prostate cancer progression, overall 

and by race. Further, we examined associations between high serum cholesterol and risk of 

prostate cancer progression, overall and stratified by statin use. We hypothesized that 1) statin 

use would be associated with reduced risk of prostate cancer progression, and 2) high serum 

cholesterol would be associated with increased risk of prostate cancer progression, particularly 

among non-statin-users. 

 

  



Methods 

Study population  

The North Carolina-Louisiana Prostate Cancer Project (PCaP) is a population-based cohort of 

European American (EA) and African American (AA) men diagnosed with incident prostate 

cancer between July 2004 and October 2007 [6]. Briefly, eligible men were 40–79 years old at 

prostate cancer diagnosis, able to complete the study interview in English, did not live in an 

institution (i.e., nursing home), and were not cognitively impaired at the time of interview. 

Moreover, eligible men had to self-identify as AA/black or Caucasian/white (EA) in response to 

the open-ended question, “What is your race?” In 2008, North Carolina PCaP participants were 

invited to participate in the follow-up study, HCaP-NC, which involved completing follow-up 

questionnaires and providing permission for medical record release annually [7]. Follow-up 

questionnaires and medical records were received for a total of three years (2008 – 2011) for 

n=822 (80%) of baseline PCaP participants from North Carolina (n=1,031). Differences between 

those with and without follow-up medical records have been described [7]. 

Exposure and covariate assessment 

PCaP nurses administered a series of structured questionnaires that included baseline 

characteristics, prostate cancer screening history and medication use during an in-home visit 

conducted approximately three months after diagnosis [6]. Height and weight were measured by 

the nurse during the in-home visit and used to calculate body mass index (BMI). Prostate 

cancer screening history was based on self-report and was defined as having at least one 

prostate-specific antigen (PSA) test or digital rectal exam (DRE) prior to the screening test that 

led to prostate cancer diagnosis. Clinical stage, biopsy Gleason sum, and serum PSA at 

diagnosis were abstracted from medical records, and high aggressive prostate cancer was 

defined as Gleason sum ≥8, or PSA >20 ng/ml, or Gleason sum ≥7 and clinical stage T3-T4, 



consistent with prior PCaP studies [6]. Research subjects gathered all prescription medications 

used in the 2-week period prior to interview and presented them to the research nurse at the 

time of interview for documentation of statin use. Statin dose was converted to a simvastatin 

dose-equivalent, as previously described [8], and dichotomized as low/normal (≤20 mg 

simvastatin dose-equivalent) vs. high dose (>20 mg simvastatin dose-equivalent) [5]. Data 

regarding duration of statin use were not collected in this study.  

Questionnaires administered in follow-up year 1 asked research subjects “Has a doctor or 

health professional EVER told you that you have or had high cholesterol?” In follow-up years 2 

and 3, research subjects were asked this same question. If their response was “yes”, they had 

the option to indicate “I already had this at my last interview, but since then it has: A) gotten 

better, B) gotten worse, or C) stayed the same.” We recoded high cholesterol as ever vs. never. 

Among those ever told that they had high cholesterol, we further categorized this variable as 

those with cholesterol levels that improved during the follow-up period vs. those whose 

cholesterol levels stayed the same. We did not make a separate category for men with 

worsening cholesterol levels as numbers were few (n=12) and instead excluded them from the 

relevant analyses.  

Health literacy was assessed using the Rapid Estimate of Adult Literacy in Medicine (REALM), 

a validated reading recognition test comprised of 66 health-related words to screen adult 

reading ability in medical settings, categorized as 0-18, 19-44, 45-60, >60 [9]. Since few 

research subjects fell into the lower categories, we dichotomized this variable as high (>60) vs. 

medium/low (≤60). Perceived access to care was measured using a nine-item questionnaire 

resulting in a normally-distributed summed score with values ranging from nine to 45 [10]; this 

variable was dichotomized above and below the mean score (<39 vs. ≥39). 

Outcome assessment 



Our primary outcome was prostate cancer progression. Research subjects treated initially with 

radical prostatectomy (RP, n=482; 72%) were categorized as having a prostate cancer 

progression event if they had biochemical persistence, biochemical recurrence (BCR), or 

received secondary treatment. Persistence was defined as not achieving undetectable PSA 

within 6 months after surgery. Men with persistence were recorded as having prostate cancer 

progression at 90 days after surgery, since RP typically produces undetectable PSA within 90 

days. BCR was defined according to the American Urological Association (AUA) as 

undetectable PSA after RP that was followed by a PSA ≥0.2 ng/ml, confirmed with a second 

PSA ≥0.2 ng/ml. BCR was recorded at the date of first PSA ≥0.2 ng/ml. Secondary treatment 

included radiation, androgen deprivation therapy (ADT), or chemotherapy. Neoadjuvant 

radiation or neoadjuvant ADT, defined as radiation or ADT initiated ≤6 months after RP, was not 

considered secondary treatment. Research subjects were recorded as having a progression 

event on the date the secondary treatment began.  

Research subjects treated initially with radiation (external beam or brachytherapy, n=244; 28%) 

were categorized as having a prostate cancer progression event if they had BCR or received 

secondary treatment. BCR was determined using the Phoenix definition and was defined as 

nadir (lowest PSA achieved after radiation) + 2 ng/ml [11]. Men with BCR were recorded as 

having prostate cancer progression at the first PSA that was 2 ng/ml above nadir. Secondary 

treatment for prostate cancer included ADT or chemotherapy. Neoadjuvant ADT, defined as 

ADT initiated ≤1 year after start of radiation, was not considered secondary treatment. Research 

subjects were recorded as having a prostate cancer progression event on the date the 

secondary treatment began.  

Prostate cancer progression was not determined for men if they: (i) received no treatment or 

only watchful waiting (n=59); (ii) received ADT as the primary treatment (n=31); (iii) underwent 

radical prostatectomy but no PSAs were measured within 6 months of surgery (n=33); or (iv) 



information essential to determine progression status was missing, including missing treatment 

date or PSA values (n=24). Ultimately, prostate cancer progression was determined for 672 

(82%) research subjects in HCaP-NC.  

Statistical analysis 

Of 672 men with progression data, we excluded three men who were missing BMI data, leaving 

669 research subjects included in our analysis. We examined differences in baseline 

characteristics according to statin use and high cholesterol status using chi-square tests for 

categorical variables, student’s t-tests for continuous, normally distributed variables and rank 

sum tests for continuous non-normally distributed variables. 

We conducted Cox proportional hazards analysis to test the association between statin use and 

dose at diagnosis and risk of prostate cancer progression, overall and stratified by race. For 

multivariable models, covariates were selected based on known confounders in the literature. 

We performed backwards selection (using p<0.1 as the criteria to retain covariates) to build our 

final model, which included age at diagnosis (continuous), race (EA, AA; except for analyses 

stratified by race) and obesity status (BMI <30, ≥30 kg/m2). We examined log-log plots and 

assessed Schoenfeld residuals to confirm that none of our exposure variables or covariates 

violated the proportional hazards assumption. Given data supporting radio-sensitizing properties 

of statins [12], we conducted exploratory analysis stratified by primary treatment type (RP vs. 

radiation), but this produced similar findings (data not shown). We explored sensitivity analyses 

where models were further adjusted for tumor aggressiveness (low/medium, high) and prostate 

cancer treatment (RP, radiation). In addition, we further adjusted statin models for self-reported 

history of high cholesterol. As this did not substantially alter our results, these findings are not 

presented. We also examined whether changes in cholesterol levels during the follow-up period 

modified the association between statin use at diagnosis and risk of prostate cancer 

progression.  



In secondary analysis, using the same approach as described for statins, we examined the 

association between high cholesterol and risk of prostate cancer progression, overall and 

stratified by statin use at diagnosis. We explored health literacy and perceived access to care as 

effect modifiers of the association between self-reported high cholesterol and prostate cancer 

progression. We tested for interaction between these variables and high cholesterol for 

predicting risk of progression by incorporating a cross-product term into the model and testing 

its significance using the Wald test. 

Statistical analyses were conducted using STATA version 13.1 (Stata Corp., College Station, 

TX, USA). Statistical significance was two-sided with p<0.05. 

  



Results 

Characteristics of the HCaP-NC cohort by statin use and high cholesterol status 

Statin users comprised 36% of the HCaP-NC cohort, and were older at diagnosis than non-

users (p<0.001; Table 1). Neither race nor tumor characteristics (clinical stage, biopsy Gleason 

sum, prediagnosis PSA or tumor aggressiveness) differed by statin use (all p≥0.17). However, 

statin users were more likely to report a history of prostate cancer screening than non-users 

(p=0.017). Relative to non-users, statin users were more likely to receive radiation as primary 

treatment for prostate cancer (p<0.001). There were no differences in first-degree family history 

of prostate cancer, education, income level, or smoking status by statin use. However, relative 

to non-users, statin users were more likely to be obese (p<0.001) and more likely to have at 

least one comorbid condition (p<0.001), including diabetes (27% vs. 14%; p<0.001) and high 

cholesterol (91% vs. 48%; p<0.001; Table 1). Relative to statin users who reported high 

cholesterol, statin users who did not report a history of high cholesterol (n=22; 9%) were more 

likely to have diabetes (41% vs. 25%), another indication for statin use [13]. 

Research subjects reporting a history of high cholesterol comprised 64% of our cohort 

(Supplementary Table 1). Age, race and tumor characteristics did not differ by self-reported 

history of high cholesterol, and neither did primary treatment type, education, income, health 

literacy or perceived access to care. However, men with high cholesterol were more likely to be 

obese (42% vs. 31%) and have at least one co-morbid condition, including diabetes (23% vs. 

11%). Just over half (52%) of men reporting a history of high cholesterol were statin users at 

diagnosis (Supplementary Table 1).  

Statin use and risk of prostate cancer progression 

Of 669 research subjects, 138 (21%) experienced prostate cancer progression. Median follow-

up among men who did not progress was 3.8 years. Kaplan Meier curves showed no 



association between statin use at diagnosis and risk of prostate cancer progression (log-rank 

p=0.892; Figure 1A). In multivariable analysis, there was no association between statin use at 

diagnosis and risk of prostate cancer progression (HR 1.03; 95% CI 0.72-1.46; Table 2). Neither 

was there any significant association between higher statin dose and risk of prostate cancer 

progression. Similar null associations were observed in both EA and AA men. Further adjusting 

our models for tumor aggressiveness and prostate cancer treatment did not substantially alter 

these findings (data not shown). Analyses stratified by change in cholesterol levels during 

follow-up produced similarly null findings (Supplementary Table 2).  

High cholesterol and risk of prostate cancer progression 

High cholesterol was not associated with risk of prostate cancer progression on univariable 

analysis (log-rank p=0.245; Figure 1B). High cholesterol remained unassociated with risk of 

progression after adjusting for age, race and obesity status (HR 0.80; 95% CI 0.57-1.14; Table 

3). However, stratification by statin use revealed a significant inverse association among statin 

users (HR 0.43; 95% CI 0.20-0.94) but not non-users (HR 0.86; 95% CI 0.56-1.36), though no 

significant interaction was found between cholesterol and statin use in association with prostate 

cancer progression (p-interaction=0.22). The inverse direction of association between 

cholesterol and risk of progression contradicted our hypothesis. Therefore, we conducted 

exploratory analyses stratified by surrogates of healthcare engagement in an attempt to better 

understand this relationship. We found a suggestion of a stronger inverse association between 

self-reported high cholesterol and risk of prostate cancer progression among men with high 

versus low/medium health literacy (Supplementary Table 3). Furthermore, analyses stratified by 

perceived access to care revealed that self-reported high cholesterol was inversely associated 

with risk of prostate cancer progression only among men with greater perceived access to care 

(p-interaction=0.03; Supplementary Table 3).   



Discussion 

Mounting epidemiologic evidence links statins with reduced risk of advanced prostate cancer 

diagnosis, lower risk of prostate cancer progression, and decreased prostate cancer-specific 

mortality [1, 2]. However, the majority of prior studies were conducted in white men, and thus 

this association has not been well tested in AAs. Herein, using data from the HCaP-NC 

population-based study comprising 42% AAs, we found that statin use at the time of diagnosis 

was unrelated to risk of prostate cancer progression. As such, our results do not support an 

association between statin use and risk of prostate cancer progression in this minority-enriched 

population.  

Only two prior studies, to our knowledge, examined associations between statin use and 

prostate cancer risk or progression in AAs. The prospective Southern Community Cohort Study, 

comprised of 67% AAs, reported no significant association between statin use and risk of either 

overall or advanced prostate cancer, with no differences by race [14]. An analysis of the 

Veterans Administration-based SEARCH database, comprised of 44% AAs, reported a 

significant inverse association between post-diagnosis statin use and risk of biochemical 

recurrence in non-AA, but not in AA men [3]. In the present study, race-stratified analyses did 

not support an association between statin use and risk of progression overall, or in EAs or AAs. 

If future studies find that associations between statin use and prostate cancer-specific outcomes 

are weaker in AAs, this may help to explain the lack of association between statin use and 

prostate cancer progression in the present analysis which contained large numbers of AAs. 

Possible racial differences in associations between statin use and prostate cancer-specific 

outcomes, if confirmed by future studies, could be attributable to as yet undefined biologic (e.g. 

racial differences in molecular tumor subtype [15]) and/or non-biologic (e.g. racial differences in 

adherence to statin therapy, health-seeking behaviors) mechanisms [16]. 



In contrast to the strong epidemiologic evidence linking statins and prostate cancer, data from 

human studies supporting a role for serum cholesterol in prostate cancer are less clear. Results 

from a large consortium showed a weak association between high serum cholesterol and 

increased risk of high-grade prostate cancer [17], and several large studies examining the effect 

of high serum cholesterol on prostate cancer-specific mortality reported null to weakly positive 

findings [18-20]. However, a recent analysis of data from a series of RP patients in Switzerland 

found that high levels of low-density lipoprotein (LDL), measured the day before surgery, were 

associated with a reduced risk of BCR [21]. Another RP series from Japan also found that high 

serum cholesterol levels, measured shortly after diagnosis, were associated with reduced risk of 

BCR [22]. These authors acknowledged that their findings could be explained by reverse 

causation, where cholesterol uptake by the growing tumor can lower serum levels thereby 

producing a spurious inverse association between high cholesterol and more aggressive 

disease [23]. Our findings from the present study also showed an inverse direction of 

association between a self-reported history of high cholesterol and risk of prostate cancer 

progression. However, we do not expect that self-reported history of high cholesterol would be 

affected by tumor aggressiveness, and therefore our findings cannot be explained by reverse 

causality. Instead, we found that the inverse association between high cholesterol and risk of 

progression was more pronounced in statin users as well as in men with higher health literacy 

levels and greater perceived access to care. Only 55% of the 78 million US adults with high 

cholesterol are taking medication to control cholesterol levels [24], as reflected in the present 

study where 52% of men with high cholesterol were taking statins. Therefore, it may be that 

men who self-reported a history of high cholesterol but who were taking statins to control 

cholesterol levels were more engaged in their healthcare, and that this and other related 

behaviors contributed to improved prostate cancer-specific outcomes in these men. 



Our findings should be considered in the context of study limitations. Statin use was assessed 

roughly three months after prostate cancer diagnosis, and we do not have data on duration of 

statin use before diagnosis nor were we able to assess whether statin users continued on 

statins during follow-up. Any misclassification of statin use would be expected to be non-

differential with regard to the progression outcome and would likely bias associations towards 

the null. Second, with a median follow-up of 3.8 years, we were unable to examine the effect of 

statin use on risk of longer-term outcomes including prostate cancer-specific mortality. Finally, 

our sample size was somewhat limited and we may have had insufficient power to detect 

significant associations, particularly for stratified analyses. These limitations are balanced by a 

number of important strengths, which include the racial and socioeconomic diversity of HCaP-

NC and its population-based study design. We were able to incorporate data regarding health 

literacy and perceived access to care as potential effect modifiers of associations between self-

reported high cholesterol and prostate cancer progression, whereas many observational studies 

do not have access to these data. Moreover, previous studies have mostly been limited to a 

single treatment modality (e.g. RP [3]), whereas this study includes men treated with RP or 

radiation and thus may be more generalizable to all prostate cancer patients.  

In conclusion, our study does not support an inverse association between statin use and 

prostate cancer progression in a minority-enriched cohort. Future studies, potentially 

incorporating biomarkers to classify prostate cancer subtypes with distinct biology, are required 

to identify specific populations that could benefit from statin use with respect to prostate cancer-

specific outcomes. 
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Table 1: Demographic and tumor characteristics of HCaP-NC research subjects according to statin use at 
diagnosis 

 Statin non-users Statin users p value 
N (%) 425 (64) 244 (36)  
Age at diagnosis, mean (SD) 60.8 (7.8) 63.3 (7.0) <0.001 
Race, n (%)    
   African American  198 (47) 102 (42) 

0.231 
   European American 227 (53) 142 (58) 
Clinical stage, n (%)    
   T1 266 (63) 149 (61) 

0.587 
   T2-T4 155 (37) 95 (39) 
   missing 4 0  
PSA, median (IQR) 5.5 (4.3-8.3) 5.2 (4.2-7.4) 0.170 
Biopsy Gleason grade, n (%)    
   ≤3+4 355 (84) 203 (84) 

0.844 
   ≥4+3 67 (16) 40 (16) 
   missing 3 1  
Aggressive prostate cancer, n (%)    
   Low/Intermediate 368 (87) 213 (87) 

0.795 
   High 57 (13) 31 (13) 
Prostate cancer screening history, n (%)    
   No 57 (14) 19 (8) 

0.017 
   Yes 348 (86) 223 (92) 
   missing 20 2  
Primary treatment, n (%)    
   Radical prostatectomy 324 (76) 158 (65) 

0.001 
   Radiation  101 (24) 86 (35) 
Family history of prostate cancer in a first-
degree relative, n (%) 

   

   No 307 (74) 179 (77) 
0.509 

   Yes 107 (26) 55 (24) 
   missing 11 10  
Education, n (%)    
   Less than high school 66 (15) 27 (11) 

0.309    High school graduate 101 (24) 60 (25) 
   College graduate or some college 259 (61) 157 (64) 
Income, n (%)    
   <$20,000 60 (15) 27 (12) 

0.509 
   $20,000-$50,000 135 (34) 80 (34) 
   $50,000-$80,000 84 (21) 58 (25) 
   >$80,000 123 (30) 69 (29) 
   missing 23 10  
Smoking status, n (%)    
   Never 160 (38) 76 (31) 

0.075    Former 205 (48) 140 (57) 
   Current 60 (14) 28 (11) 
Obesity status, BMI (kg/m2), n (%)    
   <30 284 (67) 130 (53) 

0.001 
   ≥30 141 (33) 114 (47) 
Charlson co-morbidity index, n (%)    
   0 269 (63) 111 (45) 

<0.001 
   ≥1 156 (37) 133 (55) 
Diabetes, n (%)    
   No 367 (86) 177 (73) <0.001 



   Yes 58 (14) 65 (27) 
   missing 0 2  
Ever diagnosed with high cholesterol, n (%)    
   No 222 (52) 22 (9) 

<0.001 
   Yes 203 (48) 222 (91) 
Serum cholesterol change during follow-up, 
n (%) 

   

   Stayed the same 52 (34) 86 (47) 
0.043    Got worse 7 (5) 5 (3) 

   Improved 95 (62) 92 (50) 
 

 

  



Table 2: Hazard ratios and 95% confidence intervals for associations between statin use at diagnosis and risk of prostate cancer progression in 
HCaP-NC 

 Overall European American African American 

 N, 
total 

N (%), 
progressed 

HRa (95% CI) N, 
total 

N (%), 
progressed 

HRa (95% CI) N, 
total 

N (%), 
progressed 

HRa (95% CI) 

Statin use          

No use 425 86 (20) 1.00 (Ref) 227 39 (17) 1.00 (Ref) 198 47 (24) 1.00 (Ref) 

Use 244 52 (21) 1.03 (0.72-1.46) 142  25 (18) 0.93 (0.55-1.57) 102 27 (26) 1.12 (0.69-1.82) 

Statin 
doseb  

         

No use 425 86 (20) 1.00 (Ref) 227 39 (17) 1.00 (Ref) 198 47 (24) 1.00 (Ref) 

Low/normal 94 25 (27) 1.31 (0.83-2.05) 60 13 (22) 1.15 (0.60-2.18) 34 12 (35) 1.43 (0.75-2.73) 

High 150 27 (18) 0.86 (0.55-1.33) 82 12 (15) 0.78 (0.40-1.50) 68 15 (22) 0.95 (0.52-1.72) 

aadjusted for age, race, and obesity status (except for analyses stratified by race which are adjusted for age and obesity only) 
bLow/normal dose ≤20 mg simvastatin or equivalent; high dose >20 mg simvastatin or equivalent 
 

 

 

 

 

 

 

 

 



Table 3: Hazard ratios and 95% confidence intervals for high serum cholesterol in association with risk of prostate cancer progression, overall and 
stratified by statin use at diagnosis in HCaP-NC 

 Overall Statin non-users Statin users 

 N, 
total 

N (%), 
progresse
d  

HRa (95% CI) N, 
total 

N (%), 
progressed  

HRa (95% CI) N, 
total 

N (%), 
progressed 

HRa (95% CI) 

High 
cholesterol 

         

Never 244 55 (23) 1.00 (Ref) 222 47 (21) 1.00 (Ref) 22 8 (36) 1.00 (Ref) 

Ever 425 83 (20) 0.80 (0.57-1.14) 203 39 (19) 0.86 (0.56-1.32) 222 44 (20) 0.43 (0.20-0.94) 

aadjusted for age, race, and obesity status 

 

 

  



Supplementary Table 1: Demographic and tumor characteristics of HCaP-NC research subjects 
according to history of high cholesterol  

 
Never had high 

cholesterol 
Ever had high 

cholesterol 
p value 

N (%) 244 (36) 425 (64)  
Age at diagnosis, mean (SD) 61.1 (8.2) 62.1 (7.3) 0.097 
Race, n (%)    
   European American 125 (51) 244 (57) 

0.122 
   African American 119 (49) 181 (43) 
Clinical stage, n (%)    
   T1 144 (59) 271 (64) 

0.169 
   T2-T4 100 (41) 150 (36) 
   missing 0 4  
PSA, median (IQR) 5.6 (4.4-8.5) 5.2 (4.2-7.7) 0.124 
Biopsy Gleason grade, n (%)    
   ≤3+4 203 (84) 355 (84) 

0.989 
   ≥4+3 39 (16) 68 (16) 
   missing 2 2  
Aggressive prostate cancer, n (%)    
   Low/Intermediate 211 (86) 370 (87) 

0.830 
   High 33 (14) 55 (13) 
Prostate cancer screening history, n (%)    
   No 35 (15) 41 (10) 

0.052 
   Yes 198 (85) 373 (90) 
   missing 11 11  
Primary treatment, n (%)    
   Radical prostatectomy 179 (73) 303 (71) 

0.566 
   Radiation  65 (27) 122 (29) 
Family history of prostate cancer (first 
degree relative), n (%) 

   

   No 178 (74) 308 (75) 
0.814 

   Yes 61 (26) 101 (25) 
   missing 5 16  
Medical literacy, n (%)    
   REALM ≤60 77 (32) 112 (26) 

0.146 
   REALM >60 166 (68) 312 (74) 
   missing 1 1  
Perceived access to care, n (%)    
   <39 117 (48) 183 (43) 

0.203 
   ≥39 126 (52) 242 (57) 
   missing 1 0  
Education, n (%)    
   Less than high school 32 (13) 60 (14) 

0.859    High school graduate 57 (23) 104 (24) 
   College graduate or some college 155 (64) 261 (61) 
Income, n (%)    
   <$20,000 34 (15) 53 (13) 

0.195 
   $20,000-$50,000 67 (29) 148 (37) 
   $50,000-$80,000 51 (22) 91 (22) 
   >$80,000 79 (34) 113 (28) 
   missing 13 20  
Smoking status, n (%)    
   Never 80 (33) 156 (37) 

0.586 
   Former 130 (53) 215 (51) 



   Current 34 (14) 54 (13) 
Obesity status, BMI (kg/m2), n (%)    
   <30 169 (69) 245 (58) 

0.003 
   ≥30 75 (31) 180 (42) 
Charlson co-morbidity index, n (%)    
   0 168 (69) 212 (50) 

<0.001 
   ≥1 76 (31) 213 (50) 
Diabetes, n (%)    
   No 217 (89) 327 (77) 

<0.001 
   Yes 27 (11) 96 (23) 
   missing 0 2  
Statin use, n (%)    
   No 222 (91) 203 (48) 

<0.001 
   Yes 22 (9) 222 (52) 



 



Supplementary Table 2: Hazard ratios and 95% confidence intervals for statin use at diagnosis in association with risk of prostate cancer 
progression stratified by history of high cholesterol in HCaP-NC 

 
Never had high cholesterol 

Ever had high cholesterol; 
cholesterol levels remained the 

same during follow up 

Ever had high cholesterol;   
cholesterol levels improved during 

follow up 

 N, 
total 

N (%), 
progressed 

HRa (95% CI) N, 
total 

N (%), 
progressed  

HRa (95% CI) N, 
total 

N (%), 
progressed 

HRa (95% CI) 

Statin use          

No 222 47 (21) 1.00 (Ref) 54 8 (15) 1.00 (Ref) 95 22 (23) 1.00 (Ref) 

Yes 22 8 (36) 1.74 (0.82-3.72) 86 19 (22) 1.38 (0.58-3.26) 92  17 (18) 0.83 (0.44-1.60) 

aadjusted for age, race, and obesity status 

 

Supplementary Table 3: Hazard ratios and 95% confidence intervals for high serum cholesterol in association with risk of prostate cancer 
progression, stratified by health literacy and perceived access to care in HCaP-NC 

 Low/medium health literacya High health literacya  

 N, total N (%), 
progressed  

HRc (95% CI) N, total N (%), 
progressed  

HRc (95% CI) p-interaction 

High 
cholesterol 

       

Never 77 16 (21) 1.00 (Ref) 166 39 (23) 1.00 (Ref)  

Ever 112 28 (25) 1.11 (0.60-2.07) 312 55 (18) 0.70 (0.46-1.06) 0.37 

 Low perceived access to careb High perceived access to careb  

 N, total N (%), 
progressed  

HRc (95% CI) N, total N (%), 
progressed  

HRc (95% CI)  



High 
cholesterol 

       

Never 117 21 (18) 1.00 (Ref) 126 34 (27) 1.00 (Ref)  

Ever 183 42 (23) 1.24 (0.73-2.11) 242 41 (17) 0.57 (0.36-0.90) 0.03 

aHealth literacy classified as Rapid Estimate of Adult Literacy in Medicine (REALM) score >60 (high) vs. ≤60 (low/medium) 
bPerceived Access To Care score classified as <39 (low) vs. ≥39 (high) 
cadjusted for age, race, and obesity status 
 


