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Abstract

Objectives—Center of Epidemiologic Studies–Depression Scale (CES-D) provides a snapshot of 

symptom severity at a single point in time. However, the best way of using CES-D to classify 

long-term depression is unclear.

Method—To identify long-term depression among HIV-infected and HIV–uninfected 50+ year-

old men who have sex with men (MSM) with at least 5 years of follow-up, we compared 

sensitivities and specificities of CES-D–based metrics (baseline CES-D; four consecutive CES-Ds; 

group-based trajectory models) thresholded at 16 and 20 to a clinician’s evaluation of depression 

phenotype based on all available data including CES-D history, depression treatment history, drug 

use history, HIV disease factors, and demographic characteristics.

Results—A positive depressive phenotype prevalence was common among HIV-infected 

(prevalence=33.1%) and HIV-uninfected MSM (prevalence=23.2%). Compared to the depressive 

phenotype, trajectory models of CES-D≥20 provided highest specificities among HIV-infected 

(specificity=99.9%, 95% Confidence Interval[CI]:99.4%–100.0%) and HIV-uninfected MSM 

(specificity=99.0%, 95% CI:97.4%–99.7%). Highest sensitivities resulted from classifying 

baseline CES-D≥16 among HIV-infected MSM (sensitivity=75.0%, 95% CI:67.3%–81.7%) and 

four consecutive CES-Ds≥16 among HIV-uninfected MSM (sensitivity=81.0%, 95% CI:73.7%–

87.0%).

Conclusion—Choice of method should vary, depending on importance of false positive or 

negative rate for long-term depression in HIV-infected and HIV-uninfected MSM.

Keywords

depression; HIV infection; sensitivity; specificity; validity

Introduction

Questionnaires, such as the 9-item Patient Health Questionnaire (Kroenke, Spitzer, & 

Williams, 2001), the Centers for Epidemiologic Studies – Depression Scale (CES-D) 

(Radloff, 1977), the Beck Depression Inventory (Beck, Steer, & Brown, 1996), the Clinically 

Useful Depression Outcome Scale (Zimmerman, Chelminski, McGlinchey, & Posternak, 

2008), and the Quick Inventory of Depressive Symptomatology (Rush et al., 2003), have 

been used to capture clinically relevant depressive symptoms in epidemiologic studies. 

These questionnaires and other similar scales consist of items related to criteria from the 

Diagnostic and Statistical Manual of Mental Disorders, 4th Edition for the diagnosis of a 

spectrum of depressive disorders ranging from mild to severe (American Psychiatric 

Association, 2000). Most epidemiologic studies rely on questionnaires as screening, not 

diagnostic, tools to assess the presence of depressive symptoms at a single time point. 

However, a single assessment of depressive symptoms does not necessarily identify those at 
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highest risk for long-term patterns of depression -- often the construct of interest (Kaup et 

al., 2016).

There are many challenges in trying to identify long-term depression risk based on a 

questionnaire. Depressive symptoms reported at a single time point may not represent 

clinically relevant depression, since depression is thought to be a state that is mutable over 

time rather than a trait that stays constant over time (Gotlib and Joormann, 2010). 

Questionnaire data may only be useful for identifying those with longer term patterns of 

depression when repeated assessments are considered (Kaup, et al., 2016). The appropriate 

threshold on a semi-continuous depressive symptom severity scale my not be clear for long-

term risk; likely it varies across populations. A cut-off of 16 on the CES-D scale is typically 

used to define whether an individual has clinical relevant depressive symptoms (Radloff, 

1977); yet a more stringent threshold of 20 could be more sensitive for detecting clinical 

depression in some older or diseased groups (Lyness et al., 1997). As a result of this 

uncertainty, it is unclear how best to use questionnaire data, like the CES-D, to ascertain a 

relevant long-term risk profile.

Regardless of the dearth of evidence on optimal metrics for identifying long-term depression 

risk, depression questionnaires and instruments continue to be used to identify depressed 

participants in research, as clinical interviews -- the gold standard for diagnosing clinical 

depression-- are often not feasible because of costs and participant burden. Thus, evaluating 

the performance of simple CES-D-based metrics for accurately identifying those at risk for 

clinically relevant recurrent depressive episodes would be important for assuring valid 

inferences in research studies of depression.

In this study, we sought to evaluate the discrimination performance of several CES-D based 

depression metrics to inform research practice. The context for our study was the 

Multicenter AIDS Cohort Study (MACS), a cohort of HIV-infected and HIV-uninfected men 

who have sex with men (MSM), as both MSM and HIV-infected individuals are at 

substantial risk for depression (Fendrich, Avci, Johnson, & Mackesy-Amiti, 2013; Perdue, 

Hagan, Thiede, & Valleroy, 2003; Reisner et al., 2009).Clinical depression has substantial 

health and quality of life implications in this population (Bhatia and Munjal, 2014). 

Assessment through clinical interviews were not available for the study; however, a clinical 

psychiatrist reviewed the complete longitudinal histories of relevant clinical indicators of 

depression to classify each participant as having a depressive phenotype or not. Then, CES-

D-based metrics were compared to the depressive phenotype and evaluated for accuracy to 

provide guidance for researchers on the optimal metric for characterizing long-term patterns 

of depression.

Methods

Study sample

The MACS is a prospective study of the natural history of HIV infection among men who 

have sex with men (MSM) that began in 1984 (Kaslow et al., 1987). Study design, eligibility 

criteria, and recruitment are described elsewhere (Silvestre et al., 2006). Participants aged 50 

years and older with at least five years of follow-up data (10 CES-D measures) on depressive 
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symptoms collected semiannually (N=2,329) were included in the analysis. We excluded 

participants with an indeterminate depressive phenotype (N=762). The inclusion period was 

from January 15, 1985 to March 31, 2015. The sample was restricted to visits at or after age 

50, as the risk of depression is higher among older HIV-infected individuals (McArthur and 

Brew, 2010), yielding higher rates of depression from which to estimate accuracy of 

classification. HIV status was defined by status at age 50 or the closest included visit and 

seroconverters (n=18) were excluded. The study protocol was approved at each institution’s 

IRB, and each participant provided written consent.

Classification of long term depression patterns based on clinical expertise

Instead of clinical interviews to assess clinical depression, the MACS collects semiannual 

measures of CES-D and extensive information on drug use patterns, behaviors, treatment 

history, HIV history and family history of depression -- all important and established 

indicators of depression risk. A psychiatrist specializing in HIV (GJT) and three 

investigators (NMA, PJS, AGA) reviewed all available longitudinal data (example shown in 

Figure 1) on self-reported depressive symptoms (CES-D), viral load, CD4 count, age, HIV 

serostatus, use of antiretroviral therapy (e.g., Efavirenz), cocaine use, intravenous drug use, 

use of antidepressants, age, and Hepatitis C status across all years under observation in the 

MACS study for each included participant. Fixed characteristics were also considered 

including race and nadir CD4 count. The variables that were considered in the assessment of 

the depression phenotype were based on the literature and clinical expertise, as summarized 

here: depression is a risk factor for both HIV viral load increase and CD4 T-cell count 

decline, indicating that depression may act to enhance viral replication or suppress immune 

function in PLWH (Horberg et al, 2008; Ironson et al, 2005). Efavirenz use is known to 

cause depressive symptoms (Panel on Antiretroviral Guidelines for Adults and Adolescents). 

HIV-infected individuals may have psychiatric and/or drug dependence disorders (Bing et 

al., 2001). Greater severity of depression is associated with greater frequency of injection 

drug use (Stein, Solomon, Herman, Anderson, & Miller, 2003). Use of antidepressant 

therapy can indicate if depression is controlled after clinical diagnosis (O’Connor, Whitlock, 

Gaynes, & Beil, 2009). Individuals co-infected with Hepatitis C and HIV report high 

prevalence of depressive symptoms (Marcellin et al., 2007).

Using graphical displays of clinical history, the following criteria were used to guide 

classification of the depressive phenotype: (1) more visits with CES-D scores ≥16 over the 

course of follow-up; (2) at least two episodes of depression, as characterized by substantial 

increase in CES-D score ≥16, lasting at least 1.5 years (≥3 CES-D measurements) (Figure 

1). Other clinically relevant variables were considered in the classification of depressive 

phenotype, based on clinical judgment of a psychiatrist (GJT).

Participants were classified as having a depressive phenotype, a non-depressive phenotype or 

indeterminate phenotype by each investigator. Self-reported depression treatment alone was 

not considered sufficient for depressive phenotype classification. Disagreements in 

classification were adjudicated; if consensus could not be reached, status was considered 

indeterminate. In the present analysis, we included only those with a consensus classification 

of depressive or non-depressive phenotype. Indeterminant classifications also resulted from 
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too few data points or gaps over a period of many years that made it impossible to determine 

the CES-D pattern over time. Final prevalence estimates from the included sample were 

compared to prevalence estimates from the literature.

CES-D-based metrics for classification of depressive phenotype

Classification using CES-D scores at a single time-point—The CES-D score at 

age 50 or the closest visit was used as one CES-D –based metric for determining depression 

status, representative of a standard cross-sectional definition. CES-D thresholds for 

classifying depression at a single time-point were based on prior studies (Radloff, 1977; 

Vilagut, Forero, Barbaglia, & Alonso, 2016). Established thresholds of 16 and 20 were both 

evaluated.

Classification using consecutive CES-D scores—A second CES-D-based metric 

was based on repeated assessment of CES-D scores over time, as depressive episode can last 

for two years or more (American Psychiatric Association, 2000). Among men meeting our 

inclusion criteria (e.g. with at least 10 observations over 5 years), we used four consecutive 

CES-D scores to define depression status, classifying as depressed those with all four scores 

above the threshold. Established thresholds of 16 and 20 were both evaluated.

Classification using longitudinal CES-D score trajectories—A final CES-D-based 

metric used group-based trajectory modeling to summarize the full CES-D observed history 

for each participant with at least 10 CES-D assessments. Group-based trajectory modeling 

allows for the use of all available longitudinal data (Murphy et al, 2015; Nagin and Odgers, 

2010). First, depressive symptoms were considered present or absent based on established 

CES-D score thresholds of either 16 or 20. Depressive symptoms collected semiannually up 

to 10 years were then fit with univariate logit models, specifying a hypothesized number of 

depression trajectory groups. Nonlinear trends were fit using polynomial terms. We 

determined the best fitting model based on the average posterior probabilities of group 

membership being greater than 0.7 for all groups, presence of a minimum of 5% of 

participants per trajectory, and the odds of correct classification being greater than 5.0 

(Nagin and Tremblay, 2001).

Statistical analysis

The depressive phenotype was considered the gold standard. Data driven approaches were 

compared to the gold standard. Sensitivity and specificity were estimated in the overall 

sample, among HIV-infected MSM, and among HIV-uninfected MSM. All analyses were 

performed in Stata 13.1 (StataCorp, 2013).

Results

Sample characteristics

Table 1 shows the overall sample characteristics and sample characteristics stratified by 

baseline HIV serostatus. There were 711 HIV-infected MSM and 838 HIV-uninfected MSM 

aged 50 years and older with at least 5 years of follow-up from January 15, 1985 to March 

31, 2015. Of the total sample (N=1549), there were 429 (27.7%) MSM (235 HIV-infected 
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and 194 HIV-uninfected) classified as having a depressive phenotype, 1120 MSM classified 

as having a non-depressive phenotype and 770 with an indeterminate phenotype. HIV-

infected MSM had higher average CES-D scores and baseline CD4 counts, were younger, 

were more likely to report cocaine, intravenous drug or antidepressant use in the past, and 

more likely to have Hepatitis C than HIV-uninfected MSM (all p’s<0.01). HIV-infected 

MSM had a mean viral load of 17,284 copies/mL (Table 1).

Prevalence of clinically-identified depressive phenotype

Depression prevalence based on depression phenotype was estimated to be 28% (95% 

Confidence Interval, [CI]: 26%, 30%) overall, 33% (95% CI: 30%, 37%) in HIV-infected 

and 23% (95% CI: 20%, 26%) in HIV-uninfected MSM. Our estimates fall within the ranges 

of externally reported depression prevalences among overall MSM (Meyer, Dietrich, & 

Schwartz, 2008; Sandfort, de Graaf, Bijl, & Schnabel, 2001) and HIV-infected MSM 

(Atkinson et al., 2008).

Discrimination performance of a single time point CES-D –based metric

Using a single CES-D assessment with a threshold of 16, sensitivity was 76% (95% CI: 

70%, 81%) in the overall sample, 75% (95% CI: 67%, 82%) among HIV-infected, and 77% 

(95% CI: 67%, 85%) among HIV-uninfected. Specificity was 90% (95% CI: 87%, 92%) in 

the overall sample, 88% (95% CI: 84%, 92%) among HIV-infected, and 92% (95% CI: 88%, 

94%) among HIV-uninfected (Table 2).

When the threshold was increased to a CES-D score of 20, sensitivity was 60% (95% CI: 

53%, 66%) in the overall sample, 60% (95% CI: 52%, 68%) among HIV-infected, and 59% 

(95% CI: 49%, 69%) among HIV-uninfected (Table 2). Specificity was 95% (95% CI: 93%, 

97%) in the overall sample, 94% (95% CI: 91%, 97%) among HIV-infected, 96% (95% CI: 

93%, 98%) among HIV-uninfected (Table 2).

Discrimination performance of a consecutive assessment CES-D –based metric

Using four consecutive CES-D scores ≥ 16, the sensitivity was 74% (95% CI: 69%, 79%) in 

the overall sample, 73% (95% CI: 66%, 79%) among HIV-infected, and 81% (95% CI: 74%, 

87%) among HIV-uninfected, when compared to our gold standard (Table 2). Specificity 

was 90% (95% CI: 88%, 92%) in the overall sample, 89% (95% CI: 86%, 92%) among HIV-

infected, and 90% (95% CI: 88%, 93%) among HIV-uninfected (Table 2).

When using four consecutive CES-D scores ≥ 20, the sensitivity decreased to 57% (95% CI: 

52%, 62%) in the overall sample and 58% (95% CI: 50%, 66%) among HIV-uninfected. The 

sensitivity slightly decreased to 72% (95% CI: 64%, 79%) among HIV-infected. Specificity 

increased to 97% (95% CI: 95%, 98%) in the overall sample, 97% (95% CI: 95%, 99%) 

among HIV-infected, and 96% (95% CI: 95%, 98%) among HIV-uninfected (Table 2).

Discrimination performance of a longitudinal trajectory CES-D –based metric

Final Trajectory Model—In the overall sample with depressive symptoms at a single visit 

defined as a CES-D≥16, the best fitting trajectory model identified four trajectory groups, as 

shown in Figure 2. This model met criteria for the best univariate model with optimal 
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numbers of groups and corresponding polynomial functions (Table 3 and Supplemental 

Table 2). The average posterior probability for each group was above 0.7, and the odds of 

correct classification were above 5.0 for each group. All Wald tests were statistically 

significant for trends (P<0.05) (Table 3).

From this model, 50% of the sample belonged to a rare/never group, with low probability of 

depressive symptoms longitudinally. 21% belonged to a mild group, with depressive 

symptoms occurring about twenty percent of the time. 14% belonged to a periodically 
depressed group, with depressive symptoms occurring about sixty percent of the time. 15% 

belonged to a chronic high group, with depressive symptoms occurring about ninety percent 

of the time. Using a CES-D threshold of 20 resulted in similar groupings with expected 

shifts in membership percentage towards higher membership in milder depression trajectory 

groups (Supplemental Table 2, Table 3, and Figure 2).

When stratifying by HIV serostatus, only three depressive symptom trajectory groups were 

identified: rare/never, periodically depressed and chronic high (Table 3). Group proportions 

were similar in HIV-infected and HIV-uninfected MSM (Figure 3).

Discrimination performance—To allow for comparison to our gold standard, we 

collapsed the rare/never, mildly depressed and periodically depressed trajectory groups into 

a single reference category. Comparing the chronic high class membership versus the 

combined reference group from group-based trajectory modeling of CES-D≥16 to our gold 

standard classifications, the sensitivity was 53% (95% CI: 48%, 58%) and specificity was 

99% (95% CI: 98%, 99%) in the overall sample (Table 2). Among HIV-uninfected MSM, 

the sensitivity was 62.4% (54.3%, 70.0%) and specificity was 98% (96%, 100%). Among 

HIV-infected MSM, the sensitivity was 75% (68%, 81%) and the specificity was 94% (95% 

CI: 91%, 96%).

Comparing the chronic high class membership versus the combined reference group from 

group-based trajectory modeling of CES-D≥20 to our gold standard classifications, 

sensitivity decreased to 49% (95% CI: 44%, 55%) for the overall sample, 48% (95% CI: 

42%, 54%) among HIV-uninfected MSM, and 55% (95% CI: 47%, 62%) among HIV-

infected MSM (Table 3). Specificity increased slightly, but it was greater than 95% in all 

groups (Table 2).

Discussion

Many observational studies collect data on depressive symptoms through questionnaires, 

since the gold standard of a clinical interview for diagnosing clinical depression is costly, 

time-intensive, and burdensome to the participant. Given a lack of clinical diagnosis, 

prevalence estimates are derived from scores on questionnaires. Yet a single assessment 

from a questionnaire might not correctly classify long-term depression risk (Kaup, et al., 

2016). Understanding how common single time point and sequential questionnaire-based 

assessments relate to long-term depression risk is critical for interpreting results from 

research studies that predominantly use such methods to make inferences about depression.
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In the current study, we assessed long-term depression risk through intensive data review. 

Investigators including a clinical psychiatrist examined the available history of clinical 

indicators of depression and established criteria for agreement to classify participants in 

terms of their depressive phenotype. While the gold standard for diagnosing depression is a 

clinical interview, such detailed review of relevant clinical data was considered a surrogate. 

In fact, depressive phenotype classifications yielded prevalence estimates consistent with 

those reported in the literature from clinical interviews, providing face validity to our 

surrogate gold standard. The prevalence of clinical depression for the overall sample of 

MSM was 28%, as compared to reported prevalences between 26% and 29% in similar 

samples (Meyer, et al., 2008; Sandfort, et al., 2001). Among HIV-infected MSM, the 

prevalence of clinical depression was 33%, as compared to external estimates ranging from 

27% to 33% (Atkinson, et al., 2008). The prevalence of clinical depression among HIV-

uninfected MSM was 23%, which was lower than prevalence estimate of 33% for HIV-

uninfected MSM (Atkinson et al., 2008) and prevalence estimates for MSM in general 

(Meyer, et al., 2008; Sandfort, et al., 2001).

When we compared each of three CES-D-based metrics (baseline single time point, four 

consecutive CES-D scores, and group-based trajectory methods) to the clinically-identified 

depressive phenotype, we found that specificity was highest when group-based trajectory 

methods were employed across the overall, HIV-infected, and HIV uninfected samples. 

However, across all metrics, specificity was generally high, ranging from 88% to 100%, 

meaning that even a single timepoint CES-D assessment may be adequate to conduct 

depression screenings among older MSM, as the high specificity would result in few false 

positives. In contrast, sensitivity was more modest across the CES-D-based metrics, ranging 

from 48% to 81%, with the highest sensitivity resulting from the aggregation of four 

consecutive CES-D scores among HIV-uninfected MSM. Lower sensitivity could result in 

missed cases of depression, which could dilute effect estimates in research studies and cause 

prevalence to be underestimated.

High specificity (reducing the number of false positives) and low sensitivity (resulting in 

classification of fewer depressed people) are important factors when considering use of the 

CES-D as a screening tool for depression. High specificity of the CES-D metrics will assure 

fewer false positives. However, the relatively low sensitivity of the metrics we evaluated 

suggests that fewer phenotypically depressed individuals will be appropriately classified, i.e. 

more false negatives. This could have implications for both research and screening, 

potentially attenuating effect estimates and delaying treatment for those who are missed. The 

cause of the low sensitivity could lie in the use of other information beyond CES-D for 

classifying depression phenotype in our gold standard, which could not be well-captured by 

CES-D alone. Alternatively, the low sensitivity may result from choices made in defining the 

CES-D based metrics. For example, we chose to consider only those in the chronically high 

depression trajectory class as phenotypically depressed; however, sensitivity would likely be 

improved if the periodically depressed trajectory class were also considered phenotypically 

depressed. Thus, CES-D metrics might need to be tailored, depending upon the relative cost 

of low sensitivity versus low specificity.
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There were notable limitations to our study. The clinical review of available study data 

included the review of CES-D scores that were also used for the CES-D-based metrics. 

However, CES-D scores used for depressive phenotype were only one source of information 

and the entire long-term pattern was considered in the context of other clinically relevant 

factors rather than single or consecutive thresholds. Further, our gold standard classifications 

were based on the clinical expertise of an experienced psychiatrist and an expertise-driven 

process that was far removed from a purely data-driven approach typical of most research 

definitions of depression. The gold standard yielded prevalence estimates of depression 

among MSM that were very similar to those obtained from clinical interviews from external 

cohorts (Atkinson, et al., 2008; Fendrich, et al., 2013; Mills et al., 2004; Perdue, et al., 2003; 

Reisner, et al., 2009). While antidepressant use was considered an indicator of a depressive 

phenotype, it was not considered sufficient to classify an individual as having a depressive 

phenotype. Similarly, we did not use it to define depression in any of the data-driven 

approaches. We did not adjust models for antidepressant use as depression treatment may be 

both a cause and a consequence of depression status, and introduce bias (Armstrong et al., 

2017). However, in studies where long-term data are unavailable, antidepressant use may 

serve as an important surrogate for past depressive episodes.

Our study benefited from the availability of long-term histories of depression indicators 

including CES-D measured semiannually over a ten-year period. Many studies have been 

limited by short duration of follow-up (Beekman et al., 2001; Penninx et al., 1999; 

Schoevers et al., 2003) or data availability at only two time points (Beekman, Deeg, Smit, & 

van Tilburg, 1995). As is standard in research studies, we developed depression metrics 

based only on CES-D scores and accepted thresholds to compare to our gold standard; two 

different thresholds were evaluated to assess whether there existed scaling differences in 

CES-D between HIV-infected and HIV–uninfected MSM. HIV-infected may report higher 

scores even in the absence of depression as a result of somatic symptoms or other HIV-

related health issues (Kalichman, Rompa, & Cage, 2000).

Our results suggest that CES-D based metrics can be used to appropriately classify a 

depressive phenotype, with the highest specificity obtained when repeated assessments are 

available. Group-based trajectory methods can be used to accurately identify those at lowest 

risk of depression over time, which may be important in some research contexts. An easily 

implementable metric based on as few as four repeated CES-D measures may adequately 

identify a profile of depression in a cohort of MSM for most research purposes. Among 

MSM aged 50 years and older, even a single CES-D measure may be sufficient if 

investigators need a highly specific metric, and can tolerate lower sensitivity. Thus, the use 

of CES-D based metrics will depend on the research context, but as we have shown, good 

classification performance can be obtained if repeated assessments are available.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Clinically-identified Approach to Classifications of a Depressive Phenotype

Panels A, B, and C illustrate the way that the psychiatrist and investigators classified the 

depressive phenotype. The following criteria were applied to each panel: (1) more visits with 

CES-D scores ≥16 over the course of the study; (2) at least two episodes of depression, as 

characterized by substantial increase in CES-D score ≥16, lasting at least 1.5 years (≥ 3 

CES-D measurements). Panel A shows a participant with a depressive phenotype. Panel B 

depicts the occurrence when there are multiple visits with a CES-D score between 16 and 

20. The slight curves above CES-D scores of 16 are not substantial increases in CES-D 

score, so this participant was classified as not having the depressive phenotype. Panel C 

shows the depressive trajectories below CES-D scores under 16, so this participant was 

classified as not having the depressive phenotype. Time from HAART or time from baseline 

is measured in years.
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Figure 2. 
Group-based Trajectories when using CES-D score thresholds of 16 or 20 for the overall 

sample
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Figure 3. 
Group-based Trajectories when using CES-D score thresholds of 16 or 20 for HIV-Infected 

and HIV-Uninfected Men Who Have Sex with Men
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Table 1

Sample Characteristics from the Multicenter AIDS Cohort Study.

Sample Characteristics Overall (N=1549) HIV-Uninfected (N=838) HIV-Infected (N=711) p-value for difference

Depressive Phenotype, n(%) 429 (27.7) 194 (23.2) 235 (33.1) <0.01

Enrollment Year (Year 2000+), n(%) 1,070 (69.1) 665 (79.4) 405 (57.0) <0.01

Baseline CES-D score, mean (SD) 12.8 (9.6) 11.9 (8.9) 14.0 (10.3) <0.01

Baseline Age, mean (SD) 51.1 (2.5) 51.5 (2.8) 50.7 (2.1) <0.01

Baseline CD4 Count, cells/mm3, mean 
(SD) 788.8 (382.7) 993.4 (335.1) 547.6 (281.6) <0.01

Baseline Viral Load, cells/mm3, mean 
(SD) --- --- 17283.9 (61937.0) ---

Ever Cocaine Use, n(%) 286 (18.5) 118 (14.1) 168 (23.6) <0.01

Ever Intravenous Drug Use, n(%) 68 (4.4) 22 (2.6) 46 (6.5) <0.01

Ever Use of Antidepressants, n(%) 665 (42.9) 327 (39.0) 338 (47.5) <0.01

Ever Hepatitis C Status, n(%) 121 (7.8) 39 (4.7) 82 (11.5) <0.01

SD=standard deviation
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