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Abstract

Background—Placebo-controlled and open-label studies have demonstrated the safety and 

efficacy of daily oral preexposure prophylaxis (PrEP) in preventing HIV infection, but data are 

limited on real-world PrEP use.

Methods—We conducted a cohort study from July 2012 through June 2015 of Kaiser 

Permanente Northern California members initiating PrEP. We assessed pharmacy refill adherence 

and discontinuation, decreases in estimated glomerular filtration rate (eGFR), and sexually 

transmitted infection (STI)/HIV incidence.

Results—Overall, 972 individuals initiated PrEP, accumulating 850 person-years of PrEP use. 

Mean adherence was 92% overall. Black race/ethnicity [adjusted risk ratio (aRR) 3.0; 95% 

confidence interval: 1.7 to 5.1, P < 0.001], higher copayments (aRR 2.0; 1.2 to 3.3, P = 0.005), and 

smoking (aRR 1.6; 1.1 to 2.3, P = 0.025) were associated with <80% adherence. PrEP was 

discontinued by 219 (22.5%); female sex (aRR 2.6; 1.5 to 4.6, P < 0.001) and drug/alcohol abuse 

(aRR 1.8; 1.3 to 2.6, P = 0.002) were associated with discontinuation. Among 909 with follow-up 

creatinine testing, 141 (15.5%) had an eGFR <70 mL·min−1·1.73 m−2 and 5 (0.6%) stopped PrEP 

because of low eGFR. Quarterly STI positivity was high and increased over time for rectal 

chlamydia (P < 0.001) and urethral gonorrhea (P = 0.012). No HIV seroconversions occurred 

during PrEP use; however, 2 occurred in individuals who discontinued PrEP after losing insurance 

coverage.

Conclusions—PrEP adherence was high in clinical practice, consistent with the lack of HIV 

seroconversions during PrEP use. Discontinuation because of renal toxicity was rare. STI 
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screening every 6 months, as recommended by current guidelines, may be inadequate. Strategies 

are needed to increase PrEP access during gaps in insurance coverage.
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preexposure prophylaxis (PrEP); HIV; sexually transmitted infections (STI); renal insufficiency; 
medication adherence

INTRODUCTION

The efficacy of daily oral preexposure prophylaxis (PrEP) using tenofovir/emtricitabine 

(TDF/FTC) for prevention of HIV infection was demonstrated in randomized placebo-

controlled trials,1–3 and TDF/FTC was approved by the U.S. Food and Drug Administration 

(FDA) for use as PrEP in 2012.4 Although results from open-label PrEP studies have been 

promising,5,6 concerns remain about implementation, including low adherence,7 increased 

risk behavior8 and sexually transmitted infections (STIs),9 and drug toxicity.10

We previously found no new HIV infections among men who have sex with men (MSM) 

initiating PrEP in a large integrated health care system in San Francisco,11 yet little is known 

about other important outcomes among PrEP users in routine clinical practice, including 

adherence, discontinuation, and renal safety. Adherence may be lower when PrEP and 

adherence support are delivered using a telemedicine approach.12 The cost of the medication 

may also introduce a barrier to PrEP adherence and continuation which was not present in 

research studies in which participants received medication at no cost.13,14 Finally, PrEP 

users in clinical practice may be older or have more comorbidities than participants in trials 

or demonstration projects, and may therefore be at increased risk of adverse events.10

We assessed adherence, discontinuation, renal safety, and HIV seroconversions among 

individuals initiating PrEP within Kaiser Permanente Northern California (KPNC). Given 

the high incidence of STIs we previously reported,11,15 we also evaluated STI testing 

frequency and quarterly positivity to inform optimal STI screening guidelines for PrEP 

users.

METHODS

Study Design, Setting, and Population

KPNC is a large integrated health care system that provides comprehensive medical services 

to 3.9 million members, corresponding to approximately 46% of insured individuals from 

the surrounding population (R. Fong, Kaiser Permanente Market Strategy and Analysis, 

written communication, April 2016). At KPNC, primary care or other providers refer 

members to specialized PrEP clinicians after risk assessment or patient-initiated request. 

Creatinine and HIV testing are required, and STI testing recommended, at least quarterly 

during PrEP use. These tests are available at KPNC laboratories on a drop-in basis, and as 

often as monthly, for most members. Refills of TDF/FTC can be requested online. 

Adherence counseling is provided in person at baseline. For most PrEP users, follow-up 

visits are conducted through telephone or secure email messages, along with telemedicine 
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adherence support as needed (eg, for individuals who are late in picking up a refill or 

conducting HIV or creatinine testing).

Our study population included all KPNC members initiating TDF/FTC for PrEP from July 

1, 2012 (the month of FDA approval) through December 31, 2014. Follow-up was from the 

first dispensing of TDF/FTC until the earliest of PrEP discontinuation, health plan 

disenrollment, HIV seroconversion, death, or end of study (June 30, 2015).

The institutional review board at KPNC approved this study with a waiver of written 

informed consent.

Study Measurements

Demographic and Clinical Characteristics—We extracted data from the clinical and 

administrative databases that comprise KPNC’s electronic health record (EHR), including 

age, legal sex, race/ethnicity, laboratory tests and results, pharmacy fills, dates of health plan 

enrollment, and member copayments for TDF/FTC. We also extracted inpatient and 

outpatient clinical diagnoses, including drug/alcohol abuse (International Classification of 

Disease Codes, version 9 [ICD-9]: 291, 292, 303–305.0, 305.2–305.5), smoking/tobacco use 

(ICD-9: 305.1, V15, V65, 649, internal social history codes), hypertension (ICD-9: 401–405 

or antihypertension medication use), and diabetes (KPNC diabetes registry16).

Adherence and Discontinuation—We estimated adherence to PrEP as the medication 

possession ratio (MPR) using pharmacy refill data among individuals with more than 1 fill. 

MPR was calculated by subtracting days without TDF/FTC in possession from total days 

between first fill and end of follow-up, and dividing by total days of follow-up.17 Although 

60% adherence (ie, taking at least 4 of 7 doses per week) may be sufficient to achieve high 

PrEP efficacy,18 an MPR below 80% may indicate that an individual needs additional 

support to maintain prevention-effective adherence19; thus, we defined low adherence as an 

MPR of <80%. We defined discontinuation as ≥ 120 days without TDF/FTC in possession.

Renal Safety—Our indicator of impaired renal function was an estimated glomerular 

filtration rate (eGFR) <70 mL·min−1·1.73 m−2, based on the Chronic Kidney Disease 

Epidemiology Collaboration equation,20,21 which provides a more accurate estimation of 

GFR compared with that of Cockcroft–Gault.22 We used an eGFR cutoff of <70 to allow for 

comparison with recent PrEP studies,23 and because this threshold acts as an early warning 

to clinicians that patients may need additional monitoring. Two clinicians (coauthors J.E.V. 

and D.P.N.) conducted independent chart reviews of individuals who had an eGFR <70 

mL·min−1·1.73 m−2 and discontinued PrEP to determine whether PrEP was stopped for the 

duration of follow-up because of concerns about renal toxicity.

STI Testing and Infections—As part of the KPNC PrEP program, testing for urethral, 

pharyngeal, and rectal chlamydia and gonorrhea is conducted using nucleic acid 

amplification tests. Testing at each anatomic site is offered for both males and females, if 

indicated based on sexual exposures. Self-collection of throat and rectal swabs is available 

for most PrEP users. Serologic testing for syphilis is conducted using a rapid plasma reagin 

test and a treponemal IgG and IgM antibody test. We defined history of syphilis by positive 
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antibody or reactive rapid plasma reagin tests, whereas syphilis at baseline and during 

follow-up was defined by receipt of treatment (ie, benzathine penicillin by intramuscular 

injection).

HIV Seroconversions—HIV seroconversions were identified using the KPNC HIV 

registry, which includes all known HIV/AIDS cases since the early 1980s, with HIV status 

confirmed by review of medical charts or medical center case lists. We assessed HIV 

seroconversions (1) during PrEP use and (2) after PrEP discontinuation among individuals 

who either remained KPNC members or reenrolled in the health plan after a gap in 

membership. A clinician (coauthor J.E.V.) conducted chart reviews of HIV seroconversions 

after discontinuation to identify reasons these individuals discontinued PrEP.

Statistical Analysis

Variables for analyses included age at PrEP initiation (<30, 30–39, 40–49, and ≥50 years); 

sex; race/ethnicity (White, Black, Hispanic, Asian/Pacific Islander, and other/ unknown); 

socioeconomic status (SES) as defined by median household income (<$50,000, ≥$50,000 

USD) and the proportion without a high school diploma (≤20% and >20%) in the census 

block; average monthly copayment for TDF/FTC (≤$50, >$50 USD); current smoking (yes/

no); eGFR at baseline (<90, ≥90 mL·min−1·1.73 m−2 in the 6 months before PrEP initiation); 

STI at baseline (yes/no in the 2 months before through 2 weeks after PrEP initiation); and 

history of STI, drug/alcohol abuse, hypertension, and diabetes (yes/no in the previous 2 

years).

We used Poisson regression with robust variance to estimate unadjusted and adjusted risk 

ratios24 (RRs) for factors associated with (1) <80% adherence, (2) discontinuation, and (3) 

eGFR <70 mL·min−1·1.73 m−2 during follow-up. Multivariable models included variables 

for age, sex, race/ ethnicity, SES, monthly TDF/FTC copayment, smoking, baseline eGFR 

<90 mL·min−1·1.73 m−2, baseline STI, drug/alcohol abuse, hypertension, and diabetes. We 

plotted a Kaplan–Meier curve of the cumulative incidence of eGFR <70 mL·min−1·1.73 

m−2, using the log-rank test for differences by age and baseline eGFR. We then computed 

the median number of STI tests per person-year, the cumulative incidence of STIs using 

Kaplan–Meier analysis, and STI positivity by quarter during the first year, with χ2 tests for 

trends in positivity over time.

Analyses were conducted in SAS 9.3 (Cary, NC) and Stata/SE 10.1 (College Station, TX). 

Statistical tests were 2-sided unless otherwise indicated, and statistical significance was 

defined as P < 0.05.

RESULTS

Study Population

The study population included 972 individuals initiating PrEP, with a total of 850 person-

years of PrEP use and a mean of 0.9 years per person (range <0.1 to 2.9; Table 1). The mean 

age at PrEP initiation was 37.5 years (range 18–68), and 952 (97.9%) of PrEP users were 

male, with only 20 (2.1%) females. Of the 912 (93.8%) with known race/ ethnicity, most 

were White (69.6%), followed by Hispanic (12.2%), Asian (10.3%), Black (4.3%), and 
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others (3.6%). Nearly one-quarter (23.3%) were current smokers and 6.3% had a history of 

drug/alcohol abuse. One-third (34.2%) had an STI documented at KPNC in the previous 2 

years, and 15.9% had an STI at baseline. At the time of PrEP initiation, 32.0% had an eGFR 

<90 mL·min−1·1.73 m−2, and 10.8% and 3.0% had a history of hypertension and diabetes, 

respectively.

Adherence and Discontinuation

Among 915 individuals with >1 fill, the mean adherence as measured by MPR was 92% 

[median 97%, inter-quartile range (IQR) 90%–100%], with 118 (12.9%) having <80% 

adherence. Unadjusted and adjusted RRs for factors associated with <80% adherence are 

shown in Table 2. In multivariable analysis, Blacks compared with Whites [RR 3.0; 95% 

confidence interval (CI): 1.7 to 5.1, P < 0.001], individuals with higher TDF/FTC 

copayments (RR 2.0; 95% CI: 1.2 to 3.3, P = 0.005), and individuals who smoked (RR 1.6; 

95% CI: 1.1 to 2.3, P = 0.025) were more likely to have <80% adherence.

At the end of follow-up, 677 (69.7%) continued to receive PrEP at KPNC, 219 (22.5%) 

discontinued, and 76 (7.8%) left the health plan. Of the 219 who discontinued, 38 (17.4%) 

restarted PrEP before the end of follow-up. In multivariable analysis, females (RR 2.6; 95% 

CI: 1.5 to 4.6, P < 0.001) and individuals with a history of drug/alcohol abuse (RR 1.8; 95% 

CI: 1.3 to 2.6, P = 0.002) were more likely to discontinue, with a borderline association for 

individuals who smoked (RR 1.3; 95% CI: 1.0 to 1.7, P = 0.055).

Renal Safety

Among the 909 (93.5%) individuals with follow-up creatinine testing, 141 (15.5%) had an 

eGFR <70 mL·min−1·1.73 m−2, and 5 (0.6%) stopped PrEP for the duration of follow-up 

because of concerns about renal toxicity. The risk of eGFR <70 mL·min−1·1.73 m−2 differed 

by age and baseline eGFR (P < 0.001), with a cumulative incidence (95% CI) after 6 months 

ranging from 1.6% (0.9%–3.1%) among PrEP users aged <50 with baseline eGFR ≥90 

mL·min−1·1.73 m−2 to 46.6% (36.4%–58.0%) among PrEP users aged ≥50 with baseline 

eGFR <90 mL·min−1·1.73 m−2 (Fig. 1). In multivariable analysis, younger age was 

associated with a reduced risk of eGFR <70 mL·min−1·1.73 m−2 during follow-up, with RRs 

(95% CI) of 0.2 for age <30 (0.1–0.5, P = 0.001), 0.5 for age 30–39 (0.3–0.8, P = 0.002), 

and 0.6 for age 40–49 (0.4–0.9, P = 0.007) compared with age ≥50 years. Baseline eGFR 

<90 mL·min−1·1.73 m−2 was associated with an increased risk of eGFR <70 mL·min−1·1.73 

m−2 during follow-up (RR 7.1; 95% CI: 4.3 to 11.6, P < 0.001), with a borderline increased 

risk for individuals with diabetes (RR 1.7; 95% CI: 1.0 to 2.8, P = 0.063).

STI Testing and Infections

The median number of STI tests per person-year was 4.5 (IQR 2.6–6.4) for urethral 

gonorrhea/chlamydia, 3.6 (IQR 0–6.0) for rectal gonorrhea/chlamydia, 3.8 (IQR 0–6.0) for 

pharyngeal gonorrhea/chlamydia, and 4.9 (IQR 2.8–6.4) for syphilis. Of the 972 PrEP users, 

342 were diagnosed with ≥1 STI during follow-up; of those, 173 had multiple STIs (range 

2–19), for a total of 771 STIs diagnosed (90.7 per 100 person-years). The mean days 

between repeat STIs was 123, with 80.0% of repeat infections occurring <180 days apart. 

After 12 months of PrEP use, the cumulative incidence (95% CI) was 41.9% (38.1%–46.0%) 
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for any STI, 26.7% (23.3%–30.5%) for any rectal STI, 26.3% (23.0%–29.9%) for 

chlamydia, 22.9% (19.7%–26.5%) for gonorrhea, and 7.3% (5.6%–9.5%) for syphilis. STI 

positivity increased from baseline through the first year for urethral gonorrhea (0.9%–2.5%, 

P = 0.012) and rectal chlamydia (7.7%–14.1%, P < 0.001), whereas all other STIs/ sites 

remained stable (Fig. 2).

HIV Seroconversions

There were no HIV seroconversions during 850 person-years of ongoing PrEP use (upper 

limit of one-sided 97.5% CI: 0.4%). However, 2 HIV seroconversions were identified after 

discontinuation of PrEP. One was a Black MSM aged <30 who received 1 TDF/FTC fill 

before losing insurance coverage. He later reestablished care at KPNC, having been 

diagnosed with acute HIV infection 6 months after discontinuing PrEP. The other was a 

Hispanic MSM aged <30 who received PrEP for 3 months before losing insurance coverage. 

Seven months later, he reenrolled in the health plan and contacted his physician to reinitiate 

PrEP. Initiation was delayed because of an acute viral syndrome that required inpatient 

admission, at which time he was diagnosed with acute HIV infection.

DISCUSSION

In the largest study to date of PrEP use in clinical practice, we observed no HIV infections 

during 850 person-years of ongoing PrEP use. Adherence was 92% overall; however, Black 

race/ethnicity, higher TDF/FTC copayments, and smoking were associated with lower 

adherence. Women and individuals with a history of drug/alcohol abuse were more likely to 

discontinue PrEP, but discontinuation because of renal toxicity was rare. PrEP users at 

KPNC accessed STI testing 4 to 5 times per year, with high STI positivity at baseline and 

quarterly throughout follow-up, suggesting that current recommendations to screen for STIs 

every 6 months may be inadequate. Finally, we observed 2 HIV seroconversions after PrEP 

discontinuation, highlighting the need to support continuation of PrEP throughout periods of 

HIV risk and across health care systems.

Using primarily telemedicine adherence support, we observed higher adherence than that 

seen in placebo-controlled1–3 or open-label5,6 PrEP studies. Higher adherence in clinical 

practice may be attributable to the absence of a placebo, the now well-established efficacy of 

PrEP, or a growing normalization of PrEP with increased use in the community.11,25 

Notably, higher copayments were associated with lower adherence, indicating that cost is a 

barrier to consistent PrEP use and may exacerbate disparities even in an insured population. 

We also found that smoking, which may be a marker of recreational drug and alcohol use,26 

was associated with lower adherence. Although drug and alcohol use were not associated 

with lower adherence in the Demo Project,6 there was a trend toward lower adherence with 

higher alcohol use in the open-label extension of the iPrEx study.5 The relationship between 

drug and alcohol use and adherence should be further explored in settings where substance 

use is directly measured. Finally, consistent with the Demo Project,6 we found that Black 

race/ethnicity was associated with lower adherence, a finding that is of particular concern 

given the disproportionately high risk of HIV acquisition in this group.27–29
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Most PrEP users at KPNC continued to use PrEP throughout follow-up, and of those who 

discontinued, nearly 1 in 5 restarted. Unlike antiretroviral therapy for HIV treatment, PrEP is 

taken during periods of HIV risk rather than indefinitely; however, drug/alcohol abuse was 

associated with discontinuation, suggesting reasons for discontinuation other than reduced 

HIV risk. Furthermore, we identified 2 seroconversions after PrEP discontinuation, both in 

young men, 1 Black and 1 Hispanic, who became HIV-infected during gaps in insurance 

coverage. Strategies are needed to facilitate linkage to PrEP programs in other clinical 

settings and navigation of medication assistance programs30 for PrEP users who lose or 

switch insurance coverage.

Consistent with previous PrEP studies,6,31 we found that decreases in eGFR occurred but 

rarely resulted in long-term discontinuation of PrEP. Older age and lower eGFR at baseline 

were associated with decreases in eGFR during follow-up; consistent with recent findings 

from the Demo Project,32 we also observed a borderline increased risk for individuals with 

diabetes, a group excluded from PrEP trials.1,2 These risk factors for renal toxicity could 

inform discussions about initiation or continuation of PrEP, especially during periods of 

relatively low HIV risk. Incidence of decreased eGFR was very low among PrEP users with 

eGFR ≥90 mL·min−1·1.73 m−2 at baseline, suggesting that less frequent creatinine 

monitoring may be appropriate for these individuals.

STIs were common at baseline and throughout follow-up, as observed in previous PrEP 

studies,6,15,33,34 indicating an ongoing risk for HIV acquisition and highlighting the 

importance of STI education among individuals initiating PrEP. There were increases over 

time in urethral gonorrhea and rectal chlamydia positivity, which may reflect loss to follow-

up or decreased STI testing among low-risk individuals, risk compensation, or secular trends 

in the community.35 Although current guidelines recommend STI screening every 6 

months,36 STI positivity was high during each quarter in the first year of follow-up, reaching 

14% for rectal chlamydia in 1 quarter. Furthermore, repeat STIs were common and most 

occurred fewer than 6 months apart. Given that rectal and pharyngeal STIs are likely to be 

asymptomatic,37 many of these infections would have remained undetected for months if 

screening had been conducted only twice per year. These findings from this largely male 

cohort of PrEP users, along with recent analyses of other PrEP cohorts,38,39 suggest that 

screening for STIs among PrEP users at 6-month intervals may delay the diagnosis and 

treatment of a substantial number of STIs, resulting in increased STI-related morbidity and 

STI transmission.

There are several limitations to our study. First, it was not feasible to assess levels of 

TDF/FTC in blood or hair, the gold standard for measurement of PrEP adherence. However, 

pharmacy refill-based adherence has been successfully used as a measure of adherence to 

antiretroviral therapy, predicting virologic response, AIDS, and death among HIV-infected 

individuals,40,41 and the MPR was more strongly correlated with TDF/FTC detection in 

blood compared with other adherence measures in the randomized iPrEx study.42 Second, 

we could not identify brief interruptions of PrEP using pharmacy refill data, including those 

related to decreased eGFR, and it was not feasible to identify these interruptions using chart 

review. However, we were able to use pharmacy data to identify long-term discontinuations 

of PrEP, and chart review of this subset revealed several discontinuations attributable to renal 
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toxicity. Third, we defined new syphilis cases as individuals who were treated with 

benzathine penicillin; if some were treated presumptively because of exposure to syphilis, 

we may have overestimated syphilis prevalence and incidence. Fourth, we could not identify 

PrEP users who received reimbursement from a copayment assistance program30; thus, we 

may have underestimated the strength of the association between higher copayments and 

lower adherence. Fifth, we were not able to assess gender of sex partners or transgender 

identity using EHR data. However, using clinician-collected data, we previously found 99% 

MSM and only 1 transgender man in the subset of the KPNC cohort that initiated PrEP in 

San Francisco.11 Finally, although KPNC provides care to nearly half of insured individuals 

in the surrounding area, our cohort was largely male, older, White, and high SES, thus 

limiting the generalizability of our results to uninsured, female, younger, non-White, and 

lower-SES individuals at risk of HIV infection.

Our study also has several strengths. First, to our knowledge, this is the largest study of PrEP 

use in clinical practice. Second, this is the first study to evaluate adherence, discontinuation, 

renal safety, and the role of TDF/FTC copayments and loss of insurance coverage during 

PrEP implementation. Finally, we leveraged KPNC’s rich EHR to identify key risk factors, 

laboratory tests and results, and comorbidities among all individuals initiating TDF/FTC for 

PrEP, an approach that can be used to monitor long-term outcomes among PrEP users at 

KPNC and in similar clinical settings.

In summary, we found no new HIV infections among 972 active PrEP users in a large 

integrated health care system. PrEP is being accessed by a primarily male, White, and older 

population, indicating that outreach is needed to others at risk for HIV infection, including 

females, Blacks, and younger individuals. Adherence is high, but strategies are needed to 

increase affordability, facilitate PrEP access during gaps in insurance coverage, and support 

adherence and continuation among Blacks, females, and individuals with drug/alcohol abuse 

disorders. Finally, PrEP users access STI testing frequently and have high quarterly STI 

positivity, suggesting that STI screening every 6 months, as recommended by current 

guidelines,36 may be insufficient to prevent delays in treatment and ongoing transmission. 

Given no HIV seroconversions during ongoing PrEP use and excellent adherence and safety, 

our findings support the expanded implementation of PrEP.
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FIGURE 1. 
Cumulative incidence of eGFR <70 mL·min−1·1.73 m−2 during the first year of preexposure 

prophylaxis use. Differences across strata of age and baseline eGFR were statistically 

significant at P < 0.001 by log-rank test.
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FIGURE 2. 
STIs at baseline (BL) and during the first year of preexposure prophylaxis use. For 

gonorrhea and chlamydia, solid, dashed, and dotted lines represent rectal, pharyngeal, and 

urethral infections, respectively, among those tested. For syphilis, the line represents 

treatment with benzathine penicillin among individuals at baseline and with any follow-up 

during each quarter. Increases were statistically significant for urethral gonorrhea (P = 

0.012) and rectal chlamydia (P < 0.001).
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TABLE 1

Characteristics of Individuals Initiating Preexposure Prophylaxis

No. individuals 972

Person-years (mean/subject, range) 850 (0.9, <0.1–2.9)

Status at end of study follow-up, %

 Continued to receive TDF/FTC 69.7

 Discontinued TDF/FTC 22.5

 Disenrolled from health plan 7.8

Age, mean (SD, range) 37.5 (10.1, 18–68)

Male, % 97.9

Race/ethnicity, % among known

 White 69.6

 Hispanic 12.2

 Asian/Pacific Islander 10.3

 Black 4.3

 Other 3.6

Unknown race/ethnicity, % 6.2

% without high school diploma in census block, mean (SD) 11.5 (11.1)

Median household income in census block, USD (IQR) 74,094 (52,273–99,231)

Monthly TDF/FTC copayment in USD, mean (SD) 34 (66)

Current smoking, % 23.3

eGFR <90 mL·min−1·1.73 m−2 at baseline, % 32.0

STI at baseline, % 15.9

STI in the previous 2 yrs, % 34.2

 Gonorrhea, % 13.0

 Chlamydia, % 14.6

 Syphilis, % 13.2

Drug/alcohol abuse in the previous 2 yrs, % 6.3

Hypertension in the previous 2 yrs, % 10.8

Diabetes in the previous 2 yrs, % 3.0
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