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Abstract

Background—It is unknown if a survival gap remains between HIV-infected and HIV-uninfected 

individuals with access to care.

Methods—We conducted a cohort study within Kaiser Permanente California during 1996–2011, 

using abridged life tables to estimate the expected years of life remaining (“life expectancy”) at 

age 20.

Results—Among 24,768 HIV-infected and 257,600 HIV-uninfected individuals, there were 2229 

and 4970 deaths, with mortality rates of 1827 and 326 per 100,000 person-years, respectively. In 

1996–1997, life expectancies at age 20 for HIV-infected and HIV-uninfected individuals were 19.1 

and 63.4 years, respectively, corresponding with a gap of 44.3 years (95% confidence interval: 

38.4 to 50.2). Life expectancy at age 20 for HIV-infected individuals increased to 47.1 years in 

2008 and 53.1 years by 2011, narrowing the gap to 11.8 years (8.9–14.8 years) in 2011. In 2008–

2011, life expectancies at age 20 for HIV-infected individuals ranged from a low of 45.8 years for 

blacks and 46.0 years for those with a history of injection drug use to a high of 52.2 years for 

Hispanics. HIV-infected individuals who initiated antiretroviral therapy with CD4 ≥500 cells per 

microliter had a life expectancy at age 20 of 54.5 years in 2008–2011, narrowing the gap relative 

to HIV-uninfected individuals to 7.9 years (5.1–10.6 years). For these HIV-infected individuals, 
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the gap narrowed further in subgroups with no history of hepatitis B or C infection, smoking, drug/

alcohol abuse, or any of these risk factors.

Conclusions—Even with early treatment and access to care, an 8-year gap in life expectancy 

remains for HIV-infected compared with HIV-uninfected individuals.
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INTRODUCTION

Combination antiretroviral therapy (ART) has dramatically increased the lifespan of HIV-

infected individuals1,2; however, it is unknown whether a gap in life expectancy remains 

between HIV-infected and HIV-uninfected individuals. Although several studies have 

suggested that HIV-infected individuals have not yet reached a normal life expectancy,3–8 

these studies relied on the general population as a comparison group. Thus, observed 

differences in life expectancy may be explained by differences by HIV status in 

sociodemographic factors, such as gender, race/ethnicity, and access to care,9,10 or by the 

high prevalence among HIV patients of risk factors such as substance use,11,12 viral 

hepatitis,13 and smoking14 that lead to comorbidities15,16 and affect survival.

The identification of an internal HIV-uninfected control group, with patient-level data on 

demographics and risk factors, is needed to determine how large a gap in life expectancy 

persists by HIV status, and how much of that gap is attributable to non-HIV–related factors. 

To our knowledge, only 1 study has included such a control group. Wada et al17 examined 

HIV-infected and HIV-uninfected men who have sex with men (MSM) in the Multicenter 

AIDS Cohort Study and high-risk women in the Women’s Interagency HIV Study during 

1996–2008, finding that HIV patients were younger than HIV-uninfected individuals at the 

time of non-AIDS–related death. However, there have been no studies that have directly 

compared life expectancy between HIV-infected and HIV-uninfected individuals in 

population-based settings, or in settings with equal access to care.

Our objective was to examine life expectancy in a large cohort of HIV-infected and 

demographically similar HIV-uninfected individuals from within the same health care 

system. We evaluated life expectancies by HIV status over time, overall and within 

demographic subgroups. To determine the contribution of HIV-related and non-HIV–related 

factors to the remaining survival gap, we estimated life expectancies among HIV patients 

initiating ART at high CD4 counts, and in subgroups of these HIV patients and HIV-

uninfected individuals without modifiable risk factors.

METHODS

Study Design, Setting, and Population

The study population was a previously described cohort18 of HIV-infected and HIV-

uninfected members of Kaiser Permanente (KP) Northern and Southern California (KPNC 
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and KPSC, respectively), large integrated health care systems providing comprehensive 

medical services to more than 30% of insured Californians.19 HIV status was determined 

using HIV registries that included all known cases of HIV/AIDS since the early 1980s for 

KPNC and 2000 for KPSC, with confirmation by review of medical charts or medical center 

case lists. Individuals not included in the HIV registries were considered HIV-uninfected. 

Eligible subjects included adults (aged ≥18 years) who were members of KP at any time 

during 1996–2011 for KPNC and 2000–2011 for KPSC. HIV-uninfected members were 

frequency-matched 10:1 to HIV-infected subjects by age (5-year groups), gender, medical 

center, and initial calendar year of follow-up, with random selection from the HIV-

uninfected subgroups defined by each matching factor. The start of follow-up for each 

subject was the earliest date on or after January 1, 1996 (January 1, 2000, for KPSC) when 

eligibility criteria were met. Subjects were followed until the earliest of death or December 

31, 2011.

The institutional review boards at KPNC and KPSC approved this study with a waiver of 

written informed consent.

Study Measurements

Deaths—Dates of death were obtained from California death certificates,20 Social Security 

Administration data sets,21 and the clinical and administrative databases constituting KP’s 

electronic health record (EHR). Deaths were completely ascertained through December 31, 

2011, even if individuals left the health plan.

Demographics and Risk Factors—Other data extracted from the EHR included gender; 

age; race/ethnicity; laboratory test results (eg, CD4 counts); health plan enrollment periods; 

and inpatient or outpatient clinical diagnoses, including drug/alcohol abuse (International 
Classification of Disease Codes, Ninth Revision, ICD-9: 291, 292, 303–305.0, 305.2–305.5) 

and smoking/tobacco use (ICD-9: 305.1, V15, V65, 649, internal social history codes). 

Hepatitis B virus (HBV) status was determined by HBV surface antigen tests. Hepatitis C 

virus (HCV) status was determined by HCV-antibody tests or HCV RNA levels, or, for 

KPNC, by inclusion in the KPNC viral hepatitis registry, as previously described.22

In addition to HIV status, HIV registries were used to obtain HIV-transmission risk group 

[MSM, heterosexual sex, injection drug use (IDU)], dates of first ART use, beginning of 

known HIV infection, and race/ethnicity for HIV-infected individuals.

Statistical Analysis

Variables for analysis included age; calendar year and era of study follow-up; gender; race/

ethnicity (white, black, Hispanic); and HBV or HCV infection, drug/alcohol abuse, or 

smoking, all of which were defined as ever/never from 2 years before baseline through the 

end of follow-up. Among HIV-infected individuals, we also evaluated HIV-transmission risk 

group and, for individuals who initiated ART during study follow-up, the most recent CD4 

count in the 6 months before ART initiation. Data were not available on sexual orientation or 

IDU history for HIV-uninfected individuals.
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To compare survival by HIV status over time, we first computed age-adjusted, all-cause 

mortality rates for HIV-infected and HIV-uninfected subjects by 2-year era during 1996–

2005, and by year during 2006–2011, as sample size increased in later years, particularly in 

older age groups. We used direct age adjustment to account for the advancing age over time, 

with 10-year age groups (age 20 to ≥70 years) and a standard population of HIV-uninfected 

subjects in 2011. Given overdispersion of the mortality data, we used negative-binomial 

rather than Poisson regression to assess trends.23

We then used abridged life tables to estimate the expected years of life remaining (“life 

expectancy”) at age 20 for HIV-infected and HIV-uninfected individuals. Life expectancy at 

any given age (eg, 20 years) is interpreted as the average number of years of life remaining 

for those surviving to that age.24 Life-table construction was based on standard methods, as 

previously described.4,24,25 Briefly, life tables were constructed from age-specific mortality 

rates for HIV-infected and HIV-uninfected subjects using 5-year age intervals starting from 

age 20, with a final open interval for subjects aged ≥85 years.26 When estimating life 

expectancy in subsets of subjects with no person-years observed at age ≥85, the final age 

interval of the life table was truncated to ≥80 years, and if still no person-years, to ≥75 years. 

If there were no deaths observed in the final age interval, eg, for HIV-infected subjects ≥85 

years, we estimated the mortality rate with the assumption that the rate ratio comparing HIV-

infected with HIV-uninfected subjects in the ≥85 age group was the same as the average of 

the rate ratios comparing HIV-infected to HIV-uninfected subjects in the 75–79 and 80–84 

age groups.4 The life tables described the experience that hypothetical cohorts of HIV-

infected and HIV-uninfected subjects would have had if they were subject to the observed 

age-specific mortality rates from age 20 until death. Using variance and SE formulas 

provided by Chiang,25 we generated 95% confidence intervals (CI) for life expectancy 

estimates (estimate ± 1.96 × SE) and differences in life expectancy by HIV status [difference 

± 1.96 × √(sum of variances)]. We used z tests to obtain P values for comparisons of 

estimates by HIV status and other characteristics.27

Similar to the approach for mortality rates, we estimated life expectancies at age 20 for HIV-

infected and HIV-uninfected subjects for each 2-year era during 1996–2005, and each year 

during 2006–2011, as sample size increased. We then estimated the life expectancies at age 

20 by HIV status overall and stratified by gender and race/ ethnicity, and by HIV-

transmission risk group for HIV-infected subjects, in 2 broad calendar eras, 1996–2007 and 

2008–2011, which provided sufficient sample size for estimation of life expectancies in less 

common subgroups. For 2008–2011, we estimated life expectancies at age 20 for previously 

ART-naive HIV patients initiating ART during follow-up with CD4 ≥500 cells per microliter 

and HIV-uninfected subjects, and for subgroups of these HIV patients and HIV-uninfected 

subjects without a history of HBV or HCV infection, drug/alcohol abuse, smoking, or any of 

these risk factors.

Analyses were conducted in SAS 9.1 (Cary, NC) and Microsoft Excel 2010. Statistical tests 

were 2-sided, and statistical significance was defined as P < 0.05.
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RESULTS

Study Population

Among the 24,768 HIV-infected and 257,600 HIV-uninfected subjects, there were 122,032 

and 1,522,547 person-years of follow-up, with a mean of 4.9 and 5.9 person-years per 

subject, respectively (Table 1). Subjects were similar by HIV status with respect to the 

matching factors of age and sex, with an approximate mean age of 40 and 90% men, 

although small differences in age and other characteristics were statistically significant 

because of the large sample size. Among subjects with known race/ ethnicity, a higher 

proportion of HIV-infected compared with HIV-uninfected subjects were white (56.2% vs. 

44.1%) or black (17.8% vs. 10.4%), whereas a lower proportion were Hispanic (21.0% vs. 

27.3%) or Asian/Pacific Islander (4.3% vs. 16.1%; P < 0.001 overall). Compared with HIV-

uninfected subjects, HIV patients more frequently had a history of smoking (45.2% vs. 

31.1%; P < 0.001), drug/alcohol abuse (20.6% vs. 8.6%; P < 0.001), and HBV or HCV 

infection (11.5% vs. 1.7%; P < 0.001). Among HIV-infected subjects, the most common 

HIV-transmission risk group was MSM (74.7%), followed by heterosexual sex (16.3%) and 

IDU (7.0%). HIV patients had been known to be HIV-infected for an average of 3.8 years at 

baseline, with a mean CD4 count of 410 cells per microliter. Almost half (45.6%) had 

antiretroviral experience before study entry. Of the 9802 individuals who initiated ART 

during follow-up, 9785 had a CD4 count at the time of ART initiation, of whom 1753 

(17.9%) had a count of ≥500 cells per microliter.

Among HIV-infected and HIV-uninfected subjects, there were 2229 and 4970 deaths during 

the study period, corresponding with crude mortality rates of 1827 and 326 per 100,000 

person-years, respectively. Age-adjusted mortality rates for HIV-uninfected individuals were 

439 per 100,000 person-years in 1996–1997 and 381 per 100,000 person-years in 2011, with 

no trend over time (P = 0.43), whereas rates decreased for HIV-infected individuals from 

7077 per 100,000 person-years in 1996–1997 to 1054 per 100,000 person-years in 2011 (P < 

0.001; Fig. 1).

Life expectancies at age 20 for HIV-uninfected individuals were 63.4 years (95% CI: 59.6–

67.3) in 1996–1997 and 64.9 years (95% CI: 63.9 to 65.9) in 2011, while increasing for 

HIV-infected individuals from 19.1 years (95% CI: 14.7 to 23.6) in 1996–1997 to 53.1 years 

(95% CI: 50.3 to 55.9) in 2011. Significant gains in survival for HIV-infected individuals 

were observed across all gender, race/ethnicity, and HIV-transmission risk groups from 

1996–2007 to 2008–2011 (P < 0.001 for all increases; Fig. 2). Life expectancy at age 20 

increased from 36.8 years (95% CI: 32.9 to 40.8) to 50.5 years (95% CI: 47.8 to 53.2) in 

HIV-infected women (13.7-year increase), and from 37.6 years (95% CI: 36.2 to 38.9) to 

49.2 years (95% CI: 47.6 to 50.8) in HIV-infected men (11.6-year increase), with no 

difference in life expectancies reached by HIV-infected women and men in 2008–2011 (P = 

0.20). There were similar gains over time in life expectancy at age 20 for HIV-infected 

individuals by race/ethnicity, increasing from 34.7 years (95% CI: 31.5 to 37.9) to 45.8 years 

(95% CI: 43.1 to 48.5) among blacks (11.1-year increase), from 37.1 years (95% CI: 35.1 to 

39.2) to 50.4 years (95% CI: 48.0 to 52.9) among whites (13.3-year increase), and from 39.1 

years (95% CI: 36.5 to 41.7) to 52.2 years (95% CI: 49.1 to 55.2) among Hispanics (13.1-
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year increase), with whites and Hispanics reaching significantly higher life expectancies 

than blacks (P = 0.007 and P = 0.001, respectively), and no difference comparing whites and 

Hispanics (P = 0.19). Life expectancy at age 20 increased from 40.1 years (95% CI: 38.4 to 

41.8) to 51.1 years (95% CI: 49.2 to 52.9) among MSM (11.0-year increase), from 37.5 

years (95% CI: 33.9 to 41.2) to 51.3 years (95% CI: 48.2 to 54.5) among heterosexuals 

(13.8-year increase), and from 35.9 years (95% CI: 33.2 to 38.6) to 46.0 years (95% CI: 42.8 

to 49.2) for individuals with a history of IDU (10.1-year increase). MSM and heterosexuals 

reached significantly higher life expectancies compared with individuals with a history of 

IDU in 2008–2011 (P = 0.004 and P = 0.011, respectively), with no difference comparing 

MSM and heterosexuals (P = 0.44). Change in life expectancy at age 20 for HIV-uninfected 

individuals was not statistically significant overall, but decreased from 63.0 years (95% CI: 

59.9 to 66.1) to 59.2 years (95% CI: 57.9 to 60.5) for blacks (P = 0.014) and increased from 

64.8 years (95% CI: 62.8 to 66.8) to 68.4 years (95% CI: 66.7 to 70.2) for Hispanics (P = 

0.004).

In 2008–2011, life expectancies at age 20 among HIV-infected and HIV-uninfected 

individuals were 49.3 years (95% CI: 47.8 to 50.7) and 62.3 years (95% CI: 61.9 to 62.8), 

respectively, corresponding with a gap of 13.1 years (95% CI: 11.5 to 14.6; Table 2). HIV-

infected individuals who initiated ART with CD4 ≥500 had a life expectancy at age 20 of 

54.5 years (95% CI: 51.7 to 57.2), reducing the gap, relative to HIV-uninfected individuals, 

to 7.9 years (95% CI: 5.1 to 10.6). The gap was further narrowed in subgroups of these HIV 

patients and HIV-uninfected individuals with no history of HBV or HCV infection (7.2 

years, 95% CI: 4.4 to 10.0), no history of drug/alcohol abuse (6.6 years, 95% CI: 3.9 to 9.3 

years), no history of smoking (5.4 years, 95% CI: 2.2 to 8.7), or any of these risk factors (5.7 

years, 95% CI: 2.4 to 9.0).

DISCUSSION

In this large cohort of HIV-infected and HIV-uninfected individuals with equal access to 

health care, we found a steep increase in life expectancy at age 20 for HIV patients since the 

introduction of ART, reaching 53 years by 2011. However, even with ART initiation at CD4 

counts above 500 cells per microliter, a nearly 8-year gap in survival persisted between HIV-

infected and HIV-uninfected individuals in recent years, with the lowest life expectancies 

reached by HIV-infected blacks and individuals with a history of IDU, and the highest for 

Hispanics. The gap relative to HIV-uninfected individuals was narrowed in subgroups 

without HBV or HCV infection, drug/alcohol abuse, and smoking. These findings confirm 

that ART has had a substantial impact on the survival of HIV patients, and suggest that early 

ART initiation and risk-reduction strategies, such as smoking cessation, may further reduce 

the remaining gap in survival relative to HIV-uninfected individuals.

The continued disparity in life expectancy for HIV-infected individuals is consistent with 

several previous studies that compared HIV patients with the general population.3–8 In a 

study that included KPNC as 1 of 18 cohorts, the North American AIDS Cohort 

Collaboration on Research and Design found a life expectancy at age 20 of 51.4 years for 

treated HIV patients in 2006–2007, corresponding with a 6-to 10-year gap compared with 

the general population.3 This estimate approached the life expectancy at age 20 of 54.5 years 
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we observed in 2008–2011 for HIV patients who initiated ART with CD4 ≥500 cells per 

microliter, with an 8-year gap relative to HIV-uninfected individuals. In one of the only 

previous studies to include an internal HIV-uninfected comparison group, Wada et al found a 

younger age at death for HIV-infected compared with HIV-uninfected individuals during 

1996–2008.17 However, relatively few HIV-uninfected individuals were included in this 

study, with only 133 deaths observed among 2668 individuals in the ART era, and the 

mortality outcome included only non-AIDS–related deaths, precluding a direct comparison 

with our outcome of all-cause mortality.

Similar to previous studies,3,4,6,28 HIV-infected subjects with a history of IDU had the 

smallest survival gain, reaching a life expectancy at age 20 of 46 years in 2008–2011. The 

North American AIDS Cohort Collaboration on Research and Design found a substantially 

lower life expectancy at age 20 for HIV patients with a history of IDU, reaching only 29 

years in 2006–20073; this lower estimate may be attributable to differences across study 

populations in access to care,29 ART uptake or adherence,30 or comorbidities,31 or to 

improvements in survival in the more recent years examined in our study.

We found that Hispanic and white HIV-infected individuals reached higher life expectancies 

than blacks, a pattern that mirrors that observed for HIV-uninfected individuals in our study 

and the general population in the United States.24 Among HIV-uninfected subjects, we also 

observed a small decrease over time in life expectancy for blacks, and an increase for 

Hispanics. Numerous studies have found higher mortality rates for HIV-infected blacks 

compared with other HIV-infected racial/ethnic groups,32–35 which may be attributable to 

reduced ART initiation36–38 or adherence39 as we have previously observed,40–42 or to a 

higher risk of comorbidities such as hypertension and cancer.43 These racial/ethnic 

disparities are a primary focus of the National HIV/AIDS Strategy.44

Our findings demonstrate that ART initiation at high CD4 counts is associated with a 

reduced gap in life expectancy for HIV patients, consistent with previous studies identifying 

timely ART initiation as a strong predictor of survival.3,4,6,45 We found that the survival gap 

compared with HIV-uninfected subjects was reduced from 13.1 to 7.9 years in 2008–2011 

for HIV-infected individuals who initiated ART with CD4 counts above 500 cells per 

microliter. These findings are germane given the recent Strategic Timing of Antiretroviral 

Treatment trial, which found lower rates of serious AIDS-related and non-AIDS–related 

events among individuals starting ART immediately with CD4 counts above 500 cells per 

microliter compared with deferral until CD4 counts fell below 350 cells per microliter.46 

The mortality rate in the immediate arm of the Strategic Timing of Antiretroviral Treatment 

trial was nearly half that of the deferred arm, although not statistically significant given few 

deaths. Our study lends additional evidence that implementation of recent guidelines 

supporting earlier ART initiation47,48 will continue to reduce the survival disparity for HIV 

patients.

While HIV-infected individuals have a higher prevalence than HIV-uninfected individuals of 

lifestyle risk factors, such as smoking14 and substance use,11,12 most studies of life 

expectancy among HIV patients have compared with the general population, with limited 

ability to stratify by these individual-level factors. We found that the gap in life expectancy 
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was narrowed in subgroups without a history of HBV or HCV infection, drug/alcohol abuse, 

or smoking. Notably, Helleberg et al49 found that HIV-infected men on ART lose more life-

years through smoking than HIV infection itself. As lifespan lengthens and AIDS-related 

deaths decline among HIV patients,17,50,51 the impact on survival of smoking and other risk 

factors is likely to increase.

There are several limitations to our study. First, because risk factors were collected from the 

EHR, there may have been some misclassification. For example, heavy substance users 

without a drug/alcohol abuse diagnosis, or individuals with undiagnosed HBV or HCV 

infection, would have been misclassified as not having these risk factors, thus 

underestimating their impact on life expectancy. We also could not analyze these variables in 

detail. For example, a variable that captured current smoking, rather than ever smoking, 

would likely have had an even greater impact on life expectancy. Second, race/ethnicity data 

were incomplete, especially for HIV-uninfected subjects; if sicker patients had more 

complete data as a result of more interactions with the health care system, we may have 

underestimated life expectancies in racial/ethnic subgroups of HIV-uninfected subjects. 

Third, our study was subject to the life-table assumption that age-specific mortality rates are 

similar across birth cohorts. There was likely some violation of this assumption, possibly 

resulting in underestimated life expectancies for HIV patients, as younger birth cohorts have 

experienced greater benefits from recent advances in ART. However, this underestimation 

may have been minimized by the relative homogeneity of the cohort with respect to birth 

years (ie, half were born during 1954–1968). Fourth, subjects not included in the HIV 

registries were assumed to be HIV-uninfected; misclassification of undiagnosed HIV-

infected individuals as HIV-uninfected may have resulted in underestimated life 

expectancies for HIV-uninfected individuals. However, we expect this to have had a 

negligible impact on our results given the low prevalence of HIV infection (0.12%) among 

KP members.52 Fifth, we did not have data on individual-level socioeconomic status, which 

may contribute to differences in life expectancy; however, disparities by socioeconomic 

status are likely to be explained by differences in access to care, which we accounted for in 

our analysis by comparing HIV-infected and HIV-uninfected individuals from within the 

same health care system. Sixth, we did not have sufficient sample size to estimate life 

expectancies in subgroups of optimally treated HIV patients defined by gender, race/

ethnicity, or HIV-transmission risk group. Finally, most subjects were men, reflecting the 

HIV epidemic in California; however, we had sufficient sample size to estimate life 

expectancies among women with good precision.

Our study also has several strengths. First, to our knowledge, this is the first study to directly 

compare life expectancy by HIV status, accounting for individual-level factors and access to 

care. We used a large, well-characterized cohort of HIV-infected and matched HIV-

uninfected subjects from the same health care system, thus allowing for stratification by 

race/ethnicity and risk factors, and minimizing the selection biases that can be introduced 

using an external comparison group. Furthermore, because KP members have 

comprehensive medical insurance coverage, differences in survival were unlikely to be 

attributable to differential access to care. Second, we completely ascertained deaths 

regardless of KP membership or HIV status, thus minimizing the biases that can be 

introduced by incomplete or differential ascertainment of deaths in life expectancy 
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analyses.6 Third, KP’s HIV registries allowed for high-quality ascertainment of known HIV 

infection. Finally, the KP membership mirrors the age, sex, and race/ ethnicity distributions 

of the population of California,53,54 and the demographics of HIV-infected members are 

comparable with those of reported AIDS cases in California.55 Thus, our results are likely to 

be generalizable to the broader insured population.

In summary, despite a dramatic increase in life expectancy for HIV-infected individuals, an 

approximately eight-year gap in survival persists by HIV status in recent years, even with 

ART initiation at high CD4 counts. Although these results are likely generalizable to other 

HIV patients with access to health care, life expectancies for HIV-infected individuals 

without health insurance may be lower than those observed in this study. In addition to the 

risk factors examined here, future studies should consider other factors that may contribute 

to the survival disparity for HIV patients, such as cancer,15 cardiovascular disease,56 and 

other aging-associated conditions.57 Our results highlight the importance of timely ART 

initiation and risk-reduction strategies, such as smoking cessation, to increase the lifespan of 

HIV-infected individuals.
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FIGURE 1. 
Age-adjusted mortality rates and life expectancy at age 20 for HIV-infected and HIV-

uninfected individuals, Kaiser Permanente California, 1996–2011. Rates are represented by 

solid lines for HIV-infected and dotted lines for HIV-uninfected individuals (P < 0.001 and P 
= 0.43 for changes over time, respectively). Life expectancies at age 20 are represented by 

solid circles for HIV-infected and open circles for HIV-uninfected individuals.
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FIGURE 2. 
Life expectancy at age 20 for HIV-infected and HIV-uninfected individuals by demographic 

characteristics and HIV-transmission risk group, Kaiser Permanente California, 1996–2011. 

Solid lines represent changes for HIV-infected individuals, with dotted lines for HIV-

uninfected individuals. All changes were statistically significant at P < 0.001 for HIV-

infected individuals, but only for blacks (P = 0.014) and Hispanics (P = 0.004) for HIV-

uninfected individuals.
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TABLE 1

Demographic and Clinical Characteristics of HIV-Infected and HIV-Uninfected Subjects, Kaiser Permanente 

California, 1996–2011

HIV-Infected HIV-Uninfected P

N 24,768 257,600

Person-years, total (mean/subject) 122,032 (4.9) 1,522,547 (5.9)

Age at baseline, mean (SD) 40.7 (10.1) 40.2 (10.3) <0.001

Year of birth, mean (SD) 1961 (11.1) 1961 (11.4) 0.20

Gender, % 0.76

 Men 90.7 90.6

 Women 9.3 9.4

Race/ethnicity, % among known <0.001

 White 56.2 44.1

 Hispanic 21.0 27.3

 Black 17.8 10.4

 Asian/Pacific Islander 4.3 16.1

 Other 0.8 2.2

Ever history of tobacco smoking, % 45.2 31.1 <0.001

Ever history of drug/alcohol abuse, % 20.6 8.6 <0.001

Ever history of hepatitis B or C infection, % 11.5 1.7 <0.001

HIV-transmission risk group, % among known

 MSM 74.7 —

 Heterosexual sex 16.3 —

 IDU 7.0 —

 Other 2.0 —

Years known to be HIV infected, mean (SD) 3.8 (5.5) —

CD4 cells/μL at baseline, mean (SD) 410 (290) —

Prior antiretroviral use, % 45.6 —

Initiated ART during follow-up, % 39.6 —

 CD4 cells/μL at ART initiation, %

  <200 35.0 —

  200–349 26.7 —

  350–499 20.5 —

  ≥500 17.9 —

HIV-infected and HIV-uninfected subjects were matched on age (5-year groups), gender, medical center, and initial calendar year of follow-up. P 

values were obtained from χ2 tests for categorical variables and t tests for continuous variables. Some data were missing on race/ethnicity (3.3% of 
HIV-infected and 21.0% of HIV-uninfected subjects), HIV-transmission risk group (20.5%), and CD4 count at ART initiation (0.2%).
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TABLE 2

Life Expectancy at Age 20 for HIV-Infected and HIV-Uninfected Individuals, Kaiser Permanente California, 

2008–2011

Life Expectancy at Age 20 (95% CI)

HIV Infected HIV Uninfected Difference*

Overall 49.3 (47.8 to 50.7) 62.3 (61.9 to 62.8) 13.1 (11.5 to 14.6)

HIV infected and initiated ART with CD4 ≥500 
cells/μL

HIV uninfected Difference

Overall 54.5 (51.7 to 57.2) 62.3 (61.9 to 62.8) 7.9 (5.1 to 10.6)

 No hepatitis B or C 55.4 (52.6 to 58.2) 62.6 (62.1 to 63.1) 7.2 (4.4 to 10.0)

 No drug/alcohol abuse 57.2 (54.6 to 59.9) 63.8 (63.3 to 64.3) 6.6 (3.9 to 9.3)

 No smoking 58.9 (55.8 to 62.1) 64.3 (63.6 to 65.0) 5.4 (2.2 to 8.7)

 No hepatitis B or C, drug/alcohol abuse, 
or smoking

59.2 (56.0 to 62.4) 65.0 (64.2 to 65.7) 5.7 (2.4 to 9.0)

Life expectancy estimates for HIV-infected individuals initiating ART with CD4 ≥500 cells per microliter were among previously ART-naive 
patients.

*
All differences were statistically significant at P < 0.001, with P values derived from z tests.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2017 May 12.


