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Abstract

Ancillary service needs likely influence time to diagnosis and presentation for HIV care. The 

effect of both met and unmet needs on late presentation to HIV care is not well understood. We 

used baseline data from 348 people with HIV (PWH) with no prior HIV care who enrolled in 

iENGAGE (a randomized controlled trial (RCT) of an intervention to support retention in care) at 

one of four HIV clinics in the US. A standardized baseline questionnaire collected information on 

ancillary service needs, and whether each need was presently unmet. We examined covariates 

known to be associated with disease stage at presentation to care and their association with needs. 

We subsequently assessed the relationship of needs with CD4 accounting for those other 

covariates by estimating prevalence ratios (PR) using inverse probability weights. Most patients 

enrolling in the RCT were male (79%) and the majority were Black (62%); median age was 34 

years. Prevalence of any reported individual need was 69%. One third of the sample had a baseline 

CD4 cell count <200, 42% between 200–499 and 27% ≥500. There was no statistically significant 

association between need or unmet need and baseline CD4. In general, psychiatric health and SU 

issues (depression, anxiety, and drug use) were consistently associated with higher prevalence of 

need (met and unmet). Additionally, Black race was associated with higher basic resource needs 

(housing: PR 1.67, 95%CI 1.08–2.59; transportation: PR 1.65, 95% CI 1.12–2.45). Ancillary 

service needs (met and unmet) were common among patients new to HIV care and impacted 

vulnerable subgroups. However, we found no evidence that reporting a specific individual need, 

whether met or unmet, was associated with a timely presentation to HIV care. The impact of needs 

on subsequent steps of the HIV care continuum will be examined with longitudinal data.
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Background

Even with decreases in undiagnosed HIV infection in the US, late presentation for care 

persists (Lesko, Cole, Zinski, Poole, & Mugavero, 2013). Late presentation causes a delay in 

receipt of antiretroviral therapy (ART), leading to both negative health consequences for 

people with HIV (PWH) (Danel C; Group, 2015) and increased HIV transmission risk 

(Cohen, Chen, McCauley, & Gamble, 2011). Increasing HIV testing and linkage to care to 

ensure early diagnosis and treatment are necessary steps for ending the AIDS epidemic and 

are both domestic and global priorities (UNAIDS 2018). Prior research has revealed 

differences in the associations between various demographic factors and time to diagnosis 

and presentation to care. For example, while two prior studies revealed an association 

between female sex and delay in HIV diagnosis (Hall HI, 2015; Hall, Tang, & Espinoza, 

2016), another did not (Mayben et al., 2007). Furthermore, male sex was associated with 

delayed presentation to medical care in one nationally representative study (Robertson et al., 

2016). Older age has been associated with late diagnosis (Hall HI, 2015; Leeper et al., 

2014), however younger age has been associated with delayed presentation (Wolitski 2018). 
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And Black race has been associated with delayed diagnosis (Hall HI, 2015) with different 

observed effects on delay in presentation – both association (Ulett et al., 2009) and inverse 

association (Robertson et al., 2016). These varying results stem from differences both in the 

definitions used and the populations studied.

The need for concrete services or resources may impact time to presentation to HIV care, 

and subsequently, HIV outcomes. For example, not having financial resources and not 

having a vehicle have been associated with later presentation to care (Leeper et al., 2014). 

Lack of housing (Aidala, Lee, Abramson, Messeri, & Siegler, 2007; Terzian et al., 2015), 

drug treatment (Altice, Kamarulzaman, Soriano, Schechter, & Friedland, 2010; Ashman, 

Conviser, & Pounds, 2002), transportation (Andersen et al., 2007), and mental health 

treatment (Ashman et al., 2002) have all been associated with worse ART adherence and 

HIV outcomes (Cornelius et al., 2017). Conversely, receipt of ancillary services such as case 

management, housing, food, transportation, mental health and substance abuse treatment has 

been associated with access to primary care (Chan, Absher, & Sabatier, 2002; Conviser & 

Pounds, 2002), and receipt of case management services has been associated with improved 

HIV outcomes. (Lo, MacGovern, & Bradford, 2002; Magnus et al., 2001)

Because of the known impact of ancillary services on HIV outcomes, the Ryan White CARE 

Act provides funding to address unmet needs for these vital services among PWH. Less is 

known, however, about how unmet needs for ancillary services impact time to presentation 

to HIV care. The iENGAGE study, a behavioral intervention to optimize HIV care 

continuum outcomes among individuals presenting for HIV care for the first time, offered an 

opportunity to examine this question and to describe the needs (both met and unmet) of 

people with HIV when they arrived at clinic for the first time.

One of the challenges for this analysis is that there are different definitions for what 

constitutes late presentation to care (Althoff et al., 2010; Antinori et al., 2011) and the date 

of infection is unknown for the overwhelming majority of people who test positive for HIV 

(Skar, Albert, & Leitner, 2013). Additionally, there are several ways that need or unmet need 

could impact CD4 at presentation to HIV care: need or unmet need could delay diagnosis of 

HIV or delay entry to care following diagnosis or delay both processes. Furthermore, a need 

or unmet need could create conditions in which time to HIV diagnosis and entry to care are 

unaffected, but physical health is compromised such that CD4 cell count decline is faster 

following infection. In this analysis, we conceptualized late presentation to care as first 

measured CD4 cell count that was clinically meaningfully suppressed.

The objective of our study was to describe the prevalence of needs in a sample of persons 

entering HIV care for the first time, and to evaluate the association between the presence of 

needs for ancillary services and late presentation to HIV care, indicated by low CD4 cell 

count at time to presentation to care. We hypothesized that a greater number of unmet needs 

would be associated with late presentation to HIV care, as indicated by an initial CD4 count 

<200 cells/mm3.
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Methods

Study sample

The iENGAGE study recruited individuals who were new to HIV care at four academic 

medical centers in cities with a diverse patient population: Baltimore, MD (Johns Hopkins 

HIV Clinic); Birmingham, AL (University of Alabama, Birmingham 1917 Outpatient 

Clinic); Chapel Hill, NC (University of North Carolina- Chapel Hill); and Seattle, WA 

(University of Washington). Patients enrolling in any of the four clinics were screened for 

prior HIV care and patients deemed new to care were invited to enroll in the iENGAGE 

study. Patients who consented to participate were randomized with equal probability to 

intervention or standard of care arms; the intervention provided intensive four-session 

behavioral intervention with the goals of helping patients adapt to their new HIV diagnosis 

and optimize retention in care and ART adherence through information, motivation, and 

behavioral skill building.

In this analysis, we evaluated baseline data from the iENGAGE study. At baseline, patients 

enrolled in iENGAGE completed detailed assessments (with the assistance of study staff if 

patients had any literacy limitations) of demographics, medical history, socioeconomic 

indicators, substance use and mental health symptoms, and need for ancillary services. The 

need for ancillary services questionnaire was delivered by computer-assisted self-interview 

(CASI).

There were 941 patients new to HIV care screened and 372 patients who agreed to 

participate in iENGAGE. We excluded 16 patients who did not complete baseline needs 

assessment, and 8 patients who did not have a CD4 cell count measured within 6 months (in 

either direction) of screening and enrollment into iENGAGE (6.5% of the sample). The 

analytic sample included 348 patients, all of whom entered HIV care within the previous 14 

days.

Dependent variable

The first available CD4 cell count was abstracted from the medical record, and was 

categorized as ≤200 cells/mm3, 200–500 cells/mm3 or ≥500 cells/mm3. Patients without a 

CD4 count within 6 months of enrollment were excluded from the analytic sample as 

described above.

Primary independent variables

Need for ancillary services was assessed using the CDC Retention in Care (RiC) survey 

utilized for a multi-site retention in care trial (see Supplemental Materials 1). The survey 

items included perceptions of whether or not a given service was “needed” over the past 6 

months (yes, no). A follow-up question for any service marked as needed asked if the 

participant was able to get the service (yes, sometimes, no). Participants were asked if they 

had a need for counseling, substance use (SU) treatment, housing, food, transportation, 

employment, benefits, or financial assistance.
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Covariates

Depression was measured by PHQ-8 (Spitzer et al., 1994)and dichotomized as present 

(PHQ-8≥10) or absent. Anxiety was measured by PHQ-A and and dichotomized as present 

(panic symptoms or disorder) or absent. Social support was measured by MOS-4 

(Sherbourne & Stewart, 1991) and reported as a summary score between 0 and 100. At-risk 

alcohol use was determined by an AUDIT-C (Saunders, Aasland, Babor, de la Fuente, & 

Grant, 1993) score of 3 or more for women or 4 or more for men. Drug use (amphetamines, 

cocaine, opiates or marijuana) was categorized into never, ever or current use.

Analysis

The burden of ancillary service needs, both met and unmet, among this cohort of patients 

new to HIV care was first described. To identify groups with highest prevalence of needs and 

unmet needs, associations between patient demographic and clinical characteristics were 

reported with estimated prevalence ratios using Poisson models with no offset, which 

approximate a log-binomial model but converge more reliably. Reported associations 

between patient demographic and clinical characteristics were conditional on all other 

covariates in the models.

The prevalence ratio for the association between needs and unmet needs with category of 

CD4 cell count at presentation to HIV care (200–499 vs. ≥500 and <200 vs. ≥500) was 

estimated. To do so, log-binomial models for CD4 cell count category as a function of 

presence of a particular need (or particular unmet need) were fit. Each individual need and 

unmet need was evaluated in a separate model. Covariates were balanced among patients 

who reported and who did not report each need or unmet need with inverse probability of 

exposure weights. Weights were estimated by fitting logistic models for the presence of each 

individual need or unmet need to estimate the probability of presence or absence of need or 

unmet need conditional on: age, male sex, black race, log10 viral load copies/mL, ever use 

of any illicit drug (crack/cocaine, amphetamine, opioid, marijuana or other drug), current use 

of any illicit drug, depression, anxiety, hazardous alcohol use, type of insurance (public, 

private, or none), and site of HIV care.

Results

The demographic and clinical characteristics of the study sample are shown in Table 1. The 

sample was predominantly male (79%) and black (62%), and the median (IQR) age was 34 

(27, 45) years. Insurance type was mixed, with 44% of the sample reporting private 

insurance, 34% with public insurance, and 22% uninsured. A high proportion of the sample 

reported moderate or severe depressive symptoms (31%), anxiety symptoms (31%) or both 

(16%). A third of the sample had a baseline CD4 ≤ 200 cells/mm3, and the median 

(interquartile range [IQR]) baseline CD4 count was 344 (174, 554) cells/mm3.

The overall prevalence of any ancillary service need was 69% (Table 2). The highest 

prevalence of any individual need was 36% for food assistance and the lowest prevalence 

was 3% for child care. Of the 10 people reporting a need for childcare, 1 was a woman (1% 

of women reported need for childcare) and 9 were men (3% of men reported need for 
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childcare). All but one reported that the childcare need was unmet (one male reported that 

the need was met). Because of the low prevalence of need for child care we were unable to 

examine its association with covariates or CD4 cell count due to imprecision of estimates. 

The highest prevalence of any individual unmet need was 24% for financial assistance and 

the lowest prevalence was 2% for substance abuse treatment.

Table 3 shows prevalence ratios for associations between patient demographic and clinical 

characteristics and ancillary service needs. While patterns varied across needs, in general, 

drug use and depression were consistently associated with higher prevalence of need. Black 

race was associated with higher need, in particular higher basic resource needs (housing: PR 

2.38, 95%CI 1.23–4.59; financial assistance: PR 1.80, 95%CI 1.15–2.82; and employment 

assistance: PR 1.73, 95%CI 1.02, 2.91). Log10 viral load at baseline and public insurance 

(versus no insurance) were not generally associated with presence of needs. However, 

having private insurance was strongly and consistently associated with reduced needs.

Table 4 shows prevalence ratios for associations between patient demographic and clinical 

characteristics and reported unmet needs. The patterns of associations observed with 

reported needs (Table 3) were generally consistent with the patterns of associations for 

reported unmet needs although there were some differences. Older age was associated with 

reduced need for financial assistance (PR=0.84, 95%CI 0.70–0.99) and with counseling 

(PR=0.78, 95%CI 0.64–0.96). Additionally, there was a trend toward reduced need for food 

assistance, benefits assistance, and transportation among older individuals as well. Again, 

psychiatric health issues (current drug use, depression, anxiety) were associated with 

prevalence of unmet needs. Individuals with hazardous alcohol use were much more likely 

to report an unmet substance abuse treatment need than individuals not reporting hazardous 

alcohol use (PR=5.75, 95%CI 1.35–24.46). Again, private insurance was inversely 

associated with unmet needs.

Prevalence ratios were examined between unmet needs and initial CD4 count. There were no 

statistically significant associations (p<0.05) between needs (Table 5) or unmet needs (Table 

6) and initial CD4 category. Indeed, most estimated prevalence ratios were quite close to the 

null value of 1. Standardization typically weakened (moved closer to the null) the 

associations between need and low initial CD4, while it typically strengthened (moved 

further from the null) the associations between unmet need and low initial CD4. Although 

not statistically significant, having an unmet ancillary need was typically associated with a 

lower prevalence of CD4 cell count <500 at initial presentation to care (Table 6).

Discussion

Prevalence of ancillary service needs (met and unmet) was high among patients new to HIV 

care and particularly high among disproportionately impacted vulnerable subgroups. Factors 

associated with met and unmet needs included being black, having depression, anxiety, or 

substance abuse. Having private insurance was associated with a lower prevalence of 

resource needs. In this sample of patients new to HIV care, both reported and unmet needs 

were not statistically significantly associated with CD4 cell count at first presentation to 

HIV care.
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Our finding that the overall prevalence of any ancillary service need was 69% is comparable 

to findings by Katz et al, who showed that in a national probability sample of PWH, 67% 

had at least one need and that 27% of the overall sample had an unmet need for at least one 

service in the previous 6 months (Katz et al., 2000). This report highlights that close to two 

decades after Katz’s work, substantial ancillary service needs persist, as do unmet needs. 

Our finding that the presence of needs or unmet needs was not statistically significantly 

associated with late presentation to HIV care was somewhat unexpected. We did observe an 

overall trend towards lower CD4 cell count at presentation to HIV care among persons with 

an ancillary services need, and in particular with unmet ancillary services need. We may 

have been underpowered to detect a statistically significant association. We may be missing 

data on individuals who have ancillary service needs that continue to prevent them linking 

successfully to HIV care. We consider these data important to publish although they 

represent individuals who successfully linked to care. Our results cannot speak to the impact 

of need and unmet need among people with newly diagnosed HIV who did not link to care 

in this study.

Consistent associations of psychiatric health problems on both met and unmet ancillary 

service needs were seen. SU disorder is very common among PWH (Hartzler et al., 2017), 

and disparities in engagement at all steps of the continuum persist among individuals with 

substance use (Giordano et al., 2005; King et al., 2009; Monroe et al., 2016; Rebeiro et al., 

2013; Torian & Wiewel, 2011). For individuals with SU, dual diagnosis with a mental health 

disorder is common, with up to 38% of PLWH having both a mental health and substance 

use disorder (Tegger et al., 2008). Individuals with SU have increased mortality from HIV 

and substance use -related deaths (DeLorenze, Weisner, Tsai, Satre, & Quesenberry Jr, 2011; 

Lloyd-Smith et al., 2006; Samji, Chen, Salters, Montaner, & Hogg, 2014). Mental health 

disorders also negatively impact ART adherence, virologic suppression, and mortality (J. 

Ickovics & Meade, 2002; J. R. Ickovics et al., 2006; Pence, Miller, Gaynes, & Eron Jr, 

2007). People with mental health or substance use disorders may be disenfranchised from 

the health care system. People with mental health or SU disorders may avoid engaging in 

HIV care due to stigma and/or difficulty accessing resources and may not be able to navigate 

social services and/or hospital structures; care is fragmented therefore needs are not met 

(Jain, Maulsby, Kinsky, Charles, & Holtgrave, 2016; Mizuno et al., 2015). For clinic patients 

who cannot engage with typical structures, extra resources may be needed to interact with 

behavioral health providers, housing agencies, social welfare and benefits offices, and other 

social service providers outside of clinic (Sarango, de Groot, Hirschi, Umeh, & Rajabiun, 

2017)

As demonstrated with our data, Black individuals have more need for housing, food, and 

employment resources compared with members of other races. This is likely a reflection of 

structural inequalities: Blacks are more likely both to live in poverty (Bureau.) and to live in 

areas of concentrated poverty compared with whites (“Architecture of Segregation,” 2015). 

Residential segregation contributes to increased HIV risk and worse HIV outcomes 

(Robinson & Moodie-Mills 2012). To continue progress on ending HIV, there must be 

progress on ending racial inequity (Robinson & Moodie-Mills 2012).
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In our sample, individuals with private insurance were less likely to have other unmet needs, 

likely reflecting higher economic status. Having insurance is associated with better 

outcomes along the HIV care continuum (Hughes, Mattson, Scheer, Beer, & Skarbinski, 

2014; Muthulingam, Chin, Hsu, Scheer, & Schwarcz, 2013; Yehia, Fleishman, Metlay, 

Moore, & Gebo, 2012). Although the number of people with HIV who have insurance has 

increased since the Affordable Care Act (ACA) (Kaiser Family Foundation 2016), insurance 

alone does not address social determinants of health. The services provided in the Ryan 

White HIV/AIDS Program can help fill in the needs for additional services to improve their 

health (Weiser et al., 2015). This study began enrollment in 2014 after the implementation of 

the Affordable Care Act, and participants were not directly queried about the role of the 

Affordable Care Act in their own personal insurance coverage.

The limitations of our study include the potential for response bias due to sensitive and 

potentially stigmatizing circumstances queried. Additionally, the date of HIV diagnosis was 

not captured; CD4 count at entry to care may be an imperfect proxy of time elapsed between 

diagnosis and entry to care. Low CD4 at entry to care could be the result of delayed 

diagnosis or delayed entry to care following diagnosis Additionally, the study population 

excludes patients not linked to care and patients who linked but did not enroll in study. The 

strengths of our study include that we have a geographically diverse sample population and a 

unique sample comprised of individuals who have never received HIV care before. Previous 

studies that have tried to make inference about initial presentation to HIV care have 

generally had to rely on non-specific criteria to identify patients, such as ‘no prior ART’ or 

‘no prior AIDS-defining conditions’ and we did not have that limitation.

In conclusion, patients presenting to HIV care for the first time should prompt providers to 

screen for both met and unmet needs pertaining to substance abuse treatment, financial 

needs, housing, food and transportation access. Longitudinal data from this trial will enable 

us to investigate whether having multiple needs enhances intervention delivery and 

outcomes because of the patient’s drive to work with the care team to meet his or her needs 

or whether having multiple needs hinders intervention delivery and outcomes because of the 

patient’s underlying social instability. Our findings highlight the importance of the Ryan 

White HIV/AIDS Program to provide clinics and community-based organizations resources 

to address the needs of PWH.
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Table 1.

Characteristics of 348 patients new to HIV care enrolled in the iENGAGE study

N(%) [unless otherwise indicated(*)]

Site

 1 145 (42)

 2 73 (21)

 3 74 (21)

 4 56 (16)

Male 275 (79)

Race/ethnicity

 Black 217 (62)

 White 98 (28)

 Hispanic 17 (5)

 Other 16 (5)

Age, median years (IQR)* 34 (27, 45)

Insurance type

 Private 152 (44)

 Public 117 (34)

 Uninsured 76 (22)

 Missing 3

Log10 viral load copies/mL, median (IQR)* 4.6 (3.8, 5.1)

Drug use, current

 Any illicit 60 (18)

 Crack/cocaine 32 (9)

 Amphetamines 21 (6)

 Heroin/opiates 17 (5)

Alcohol use, AUDIT-C score, median (IQR)* 2 (0, 4)

 Hazardous use 114 (33)

 Missing 7

PHQ-8 score, median (IQR)* 6 (3, 11)

 Moderate major depression (10–19) 89 (27)

 Severe major depression (≥20) 12 (4)

 Missing 21

PHQ-Anxiety

 Panic symptoms 72 (21)

 Panic disorder 35 (10)

 Missing 9

Anxiety AND depression (any) 51 (16)

Anxiety, no depression 48 (15)

Depression, no anxiety 45 (14)

No anxiety, no depression 176 (55)

Missing anxiety or depression 28
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N(%) [unless otherwise indicated(*)]

 

CD4 cells/μL, median (IQR)* 344 (174, 554)

 <200 cells/μL 108 (31)

 200–499 cells/μL 146 (42)

 ≥500 cells/μL 94 (27)
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Table 2.

Prevalence of ancillary service needs and whether or not needs were met

Service N(%) Reporting Need N(%) Reporting Unmet Need
% of those with Need in whom Need went 

Unmet

Food assistance 127 (36) 81 (23) 64

Financial assistance 121 (35) 84 (24) 69

Benefits assistance 113 (32) 77 (22) 68

Counseling 112 (32) 58 (17) 52

Transportation 112 (32) 72 (21) 64

Housing 85 (24) 59 (17) 69

Employment assistance 83 (24) 71 (21) 86

Substance abuse treatment 28 (8) 8 (2) 29

Child care 10 (3) 9 (3) 90

 

Any need 241 (69) 174 (50) 72

 Median (IQR) number of needs 2 (0, 4) 0.5 (0, 3)
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