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Abstract

Social support is associated with improved HIV care and quality of life. We utilized latent 

class analysis to identify three classes of baseline emotional and tangible perceived social 
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support, termed “Strong”, “Wavering” and “Weak”. “Weak” vs. “Strong” perceived social support 

was associated over time with an 8% decreased risk of optimal antiretroviral therapy (ART) 

adherence for emotional and 6% decreased risk for tangible perceived social support. Importantly, 

“Wavering” vs “Strong” social support also showed a decreased risk of ART adherence of 6% 

for emotional and 3% for tangible support. “Strong” vs. “Weak” perceived support had a similar 

association with undetectable viral load, but the association for “Strong” vs. “Wavering” support 

was not statistically significant. Intensity of social support is associated with HIV care outcomes, 

and strong social support may be needed for some individuals. It is important to quantify the level 

or intensity of social support that is needed to optimize HIV outcomes.

Resumen
El apoyo social está asociado con una mejor atención y calidad de vida del virus de 

inmunodeficiencia humana (VIH). Utilizamos el análisis de clase latente para identificar tres 

clases de apoyo social percibido emocional y tangible de referencia, denominado "fuerte", 

"vacilante" y "débil". El apoyo social percibido “débil” versus el “fuerte” se asoció con el tiempo 

con una disminución del 8% en el riesgo de una adherencia óptima al terapia antirretroviral 

(TAR) para el apoyo emocional y del 6% en el riesgo de un apoyo social percibido tangible. 

Es importante destacar que el apoyo social "vacilante" frente a "fuerte" también mostró una 

disminución del riesgo de adherencia al TAR del 6% para el apoyo emocional y del 3% para el 

apoyo tangible. El apoyo percibido "fuerte" frente a "débil" tuvo una asociación similar con una 

carga viral indetectable, pero la asociación entre el apoyo "fuerte" y el apoyo "vacilante" no fue 

estadísticamente significativa. La intensidad del apoyo social está asociada con los resultados de 

la atención del VIH, y algunas personas pueden necesitar un fuerte apoyo social. Es importante 

cuantificar el nivel o la intensidad del apoyo social que se necesita para optimizar los resultados 

del VIH.
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Introduction

Several decades of research have documented the positive impact of perceived social support 

on physical as well as mental health outcomes [1–3]. Among people living with HIV 

(PLWH), social support is associated with improved HIV-care and quality of life [4–7]. 

Within the Women’s Interagency HIV Study (WIHS), the largest natural history cohort 

of women living with HIV, increased social support was prospectively associated with 

antiretrovial therapy (ART) adherence, a key component of HIV disease management [8].

Social support is “...the perception or experience that one is loved and cared for by others, 

esteemed and valued, and part of a social network of mutual assistance and obligations” 

[9, 10]. There are multiple mechanisms by which social support may augment health, 

including increasing coping mechanisms, self-compassion as well as savoring or the ability 

to reminisce on or anticipate positive experiences [11–15]. In addition, research is ongoing 

to better understand the specific features of social support that are most acceptable and 
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impactful [13, 16–18]. Some studies have suggested the promotion of support groups 

for individuals with chronic illnesses, while others have noted participant preferences for 

individual coaches or companions [19–23].

Another unanswered question regarding designing interventions to augment social support 

is what level of support is needed to achieve optimal outcomes. Hakulinen et al. showed 

that the association of social support and health outcomes is bidirectional through the adult 

life course, such that social support augmented physical and mental well-being and that 

improved physical and mental health was important for building future social support [24]. 

Spohr et al. explored the question of how social support quality and quantity affect health 

risk behaviors in drug-involved offenders, and found that while social support quality was 

associated with decreased risk behaviors, there was a weak association between the amount 

of social support received and increased risk behaviors [25].

While patient preference is certainly an important component of deciding on the intensity 

of social support that should be provided, it is crucial to understand how different levels of 

perceived social support influence particular health outcomes [26, 27]. Santos et al. showed 

a higher prevalence of mental health challenges among Brazilian mothers reporting “low” 

(vs. “high”) perceived social support; they differentiated levels of social support using Latent 

Class Analysis (LCA) [27]. LCA is a tool used to discriminate between subgroups within a 

population that cluster with regards to their probabilities of responding in certain ways to a 

set of questions [28].

Given the lack of clarity in the literature as to what is the appropriate level or intensity of 

social support needed for women to achieve optimal HIV health outcomes, in this study, we 

apply LCA to explore if women living with HIV (WLHW) in the Women’s Inter-Agency 

HIV Study (WIHS) cluster in terms of the intensity or level of their perceived social 

support using data collected in the WIHS from 2013–2019. We then examined whether 

different levels of social support are differentially associated with optimal ART adherence 

and undetectable viral load. ART adherence and subsequent viral load suppression are 

critical both for individual HIV outcomes/health as well as to diminish community-level 

HIV transmission [29].

Methods

This study sample consists of WLWH who were enrolled at one of 10 sites in the WIHS 

across the United States (Bronx/Manhattan, New York; Brooklyn, New York; Washington, 

D.C.; San Francisco/Bay Area, California; Chicago, Illinois; Chapel Hill, North Carolina; 

Atlanta, Georgia; Miami, Florida; Birmingham, Alabama/Jackson, Mississippi). The WIHS 

is a multi-center cohort study that has observed WLWH and women at risk for HIV since 

the mid-1990s [30]. Eligible individuals for this analysis were those who answered at least 

one of the social support questions at or after the time in which those questions were 

introduced (October 2013). WIHS participants provided written informed consent and were 

compensated for their participation in the study. The WIHS protocol has been approved by 

the Institutional Review Board at each study site’s institution and by the WIHS executive 

committee.
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Exposure

Participants in the WIHS were asked a series of 15 questions related to social support 

during every biannual visit since October 2013. The first 12 questions are from the Medical 

Outcomes Study’s Modified Social Support Survey (MSSS) [31]. The last three questions 

were specifically created for the WIHS cohort. All questions regarding perceived presence 

of social support were asked on a Likert Scale, with 1 being “none of the time”, 2 being “a 

little of the time”, 3 being “some of the time”, 4 being “most of the time”, and 5 being “all 

of the time”. A previously conducted Exploratory Factor Analysis (EFA) of these questions 

in this cohort of women revealed that 14 out of the 15 questions loaded into two distinct 

factors [(termed “emotional” (8 questions) and “tangible” (6 questions) support] with high 

factor loadings (> 0.713 per item) and Cronbach’s alpha scores (0.97 for emotional support, 

0.95 for tangible support) [8]. Emotional social support represents the perception of having 

people to talk to or get advice from, and tangible social support represents the perception of 

having people to help with activities of daily living or chores. Those 14 questions were used 

in this analysis, eliminating the question “Do you have someone to care for children/others 

in your care” which potentially would only apply to a subset of women.

In this study, 1712 WLWH answered the MSSS survey for their first time (identified as their 

“baseline” for this study) between Fall 2013 and Fall 2016. Five women did not answer 3 

or more of the 14 social support questions at that visit; therefore 1707 women, representing 

all four enrollment waves in the WIHS, that completed 12 or more social support questions 

at baseline were retained in the baseline perceived social support analysis. The EFA of the 

social support questions was repeated in this group, and again the questions loaded into 

two distinct factors of “emotional” and “tangible” support, with Cronbach’s alpha values 

of 0.963 for emotional and 0.938 for tangible support. We also conducted a Confirmatory 

Factor Analysis using the constructs separately, and the model showed strong fit statistics 

with a Root Mean Squared Error of Approximation of 0.04 and a Comparative Fit Index of 

0.890. Given these results, we continued to analyze the two constructs separately for this 

study.

Outcome

The first outcome for this study was ART adherence, assessed at annual visits between Fall 

2013 and Fall 2019. Adherence was measured by self-report of how often the women took 

their HIV medication as prescribed over the past 6 months (1: 100% of the time, 2: 95–99% 

of the time, 3: 75–94% of the time, 4: < 75% of the time, and 5: I haven’t taken any of my 

prescribed medications). We created a binary variable where 95% or higher was considered 

optimal adherence [32]. For this analysis, all measures of adherence that occurred starting 

from the visit following the baseline assessment of social support were used.

The second outcome for this study was viral load, also assessed at annual visits routinely 

in the WIHS. HIV RNA levels were assessed using a nucleic acid sequence–based 

amplification (COBAS/TaqMan) method, which has a lower limit of detection of 20 

copies/mL. In keeping with the national as well as international goals of Undetectable = 

Untransmittable (U = U), we created a binary variable of achievement of an undetectable 

viral load vs. detectable level of viral RNA [33, 34]. For this analysis, all measures of viral 
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load that occurred starting from the visit following the baseline assessment of social support 

were used.

Covariates

Sociodemographic characteristics included in this analysis were based on covariates 

previously identified as important in the literature with age at baseline as a time-fixed 

covariate, and annual household income, employment status, housing stability, insurance 

status, depressive symptoms, alcohol abuse and illicit drug use as time-varying covariates. 

We also included baseline optimal ART adherence and baseline viral load as a time-fixed 

covariate in each respective analysis. We aligned covariate categorization with the prior 

analysis of perceived social support in the WIHS [8]. We categorized age as < 40 years, 

40– < 50 years, and ≥ 50 years. Household income was categorized as < $24,000 per year, 

≥ $24,000 per year, and unknown/not reported. Employment status was dichotomized as 

currently employed vs. not currently employed. Housing status was categorized as “stable” 

if the participant reported living in their own house/apartment, parent’s house, or someone 

else’s house/apartment, and “unstable” if they reported living in a shelter, jail, residential 

treatment center, on the street, or “other” place. Insurance status was divided into any vs. 

no coverage. Recognizing that depression is an important confounding variable associated 

with both perceived social support and HIV outcomes, we included a dichotomous variable 

of a score of ≥ 16 on the Center for Epidemiological Studies Depression (CES-D) Scale 

indicating presence of depressive symptoms [35]. Alcohol abuse was dichotomized as 

consumption of > 7 drinks per week vs. ≤ 7 drinks per week [36]. Illicit drug use was 

defined as use of injected or non-injected use of recreational drugs since the last visit, 

including includes crack, cocaine, heroin, methamphetamines, amphetamines, and illicit 

methadone [37]. We do not include race or ethnicity in our model; guided by the work of 

scholars such as Nancy Krieger, we believe there is no proven underlying sole effect of race 

on health outcomes and instead that the social construct of “race” represents a loose proxy 

for underlying root causes of health disparities [38]. However, we did conduct a sensitivity 

analysis of our models using a categorical variable of race/ethnicity (Non-Hispanic White, 

Non-Hispanic Black, Hispanic), and found no differences in our estimates or confidence 

intervals.

Statistical Analysis

Without any a priori assumptions regarding how responses to each question would align 

with the Likert Scale, we separately conducted LCAs of baseline emotional and tangible 

social support. We selected the optimal number of classes after comparing the Akaike 

Information Criterion (AIC), the Bayesian Information Criterion (BIC), and the Vuong-Lo-

Mendell-Rubin Bootstrapped Likelihood Ratio Test. For both emotional and tangible social 

support, 3 (compared with 2,4 and 5 classes) was the optimal number of classes; the entropy 

for the three-class model for emotional social support was 0.968 and for tangible social 

support was 0.943.

We categorized the women into three classes of perceived emotional and tangible social 

support separately at baseline based on their posterior probabilities of answering 5 (“all of 

the time”) vs. 4 (“most of the time”) vs. 1, 2 or 3 (“none of the time”, “a little of the 
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time”, “some of the time”) on the individual social support questions. In LCA, the posterior 

probabilities reflect the likelihood of a membership in a particular class given a specific 

response option to a question. All of the questions within each sub-scale aligned with these 

class categorizations, which is supported by the strong loadings that each question had 

with its respective sub-scale; the posterior probabilities of each response option for each 

question are given in the Supplementary Tables 1 and 2. In generalized estimating equation 

robust modified poisson models with log links, independent correlation structures, exposure 

time as the offset, and classes of emotional and tangible social support as exposures, the 

relative risk of ART adherence or undetectable viral load by social support classes were 

explored controlling for the above-mentioned covariates [39]. All EFA and LCA analyses 

were conducted in MPlus 8 and regression models for the association between social support 

classes and ART adherence were performed in Stata Version 16.

Results

There were 1,707 WLWH who reported perceived social support and thus were included 

in the LCA (Table 1). At baseline, 43% (737) were 50 years of age or older and 37% 

(624) were 40– < 50 years of age. The majority (72%, 1234) identified as Black or 

African American, and 14% (241) self-reported Hispanic/Latina ethnicity. Approximately 

one-third were enrolled in each of the first (1994–95; 31%, 534) and fourth (2013–15; 34%, 

586) enrollment waves of the WIHS. Over 75% (1233) reported an income of < $24,000 

annually. Fewer than a third (552, 32%) were employed, and 30% (529) reported presence 

of depressive symptoms. Nearly all (1620, 95% and 1,631, 96%) reported having insurance 

coverage and being stably housed. Just over 10% (12%, 27) reported abusing alcohol, and 

23% (391) reported use of illicit drugs. A total of 1,540 were included in the ART adherence 

model; adherence of ≥ 95% was reported by 84% (1290) of women at baseline. 1,654 

women were included in the undetectable viral load models, with 1,095 (66%) women 

having undetectable viral load at baseline.

In both types of perceived social support, the LCA showed three subclasses of individuals. 

For emotional social support, 44.8% (765) of individuals were likely to respond “All of the 

time” on all of the questions, and were termed having “Strong” perceived social support. A 

total of 490 individuals (28.7%) were likely to respond “Most of the time” to all questions, 

and were termed having “Wavering” perceived social support. The remaining 452 (26.5%) 

were likely to respond “Some of the time”, “A little of the time”, or “None of the time” to 

all questions and were termed having “Weak” perceived social support. The probabilities of 

the specified response option(s) within each class for emotional social support are shown in 

Fig. 1. The “Strong” social support class had probabilities of 89–97% of responding “All 

of the time”, the “Wavering” class had probabilities of 66–78% of responding “Most of 

the time”, and the “Weak” class had probabilities of 85–96% of responding “None of the 

time” to “Some of the time”. The same classes were identified with tangible social support, 

with 46.3% (791) having “Strong” perceived social support, 21.9% (374) having “Wavering” 

perceived social support, and 31.8% (542) having “Weak” perceived social support. For 

tangible social support (Fig. 2), the “Strong” social support class had probabilities of 84–

95% of responding “All of the time”, the “Wavering” class had probabilities of 60–83% 
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of responding “Most of the time”, and the “Weak” class had probabilities of 84–95% of 

responding “None of the time” to “Some of the time.”

Compared to women with Strong perceived emotional support, those with Weak perceived 

emotional support had an 8% decreased risk of ART adherence (aRR 0.92, 95% Confidence 

Interval (CI) 0.89, 0.96) (Table 2). Those with Wavering perceived emotional support had 

a 6% decreased risk of adherence (aRR: 0.95, 95% CI 0.89, 0.96). Similarly, compared to 

women with Strong perceived tangible support, those with Weak perceived tangible support 

had an 6% decreased risk of ART adherence (aRR: 0.94, 95% CI 0.91, 0.97), and those 

with Wavering perceived tangible support also appeared to have a decreased risk of ART 

adherence (aRR: 0.97, 95% CI 0.94, 0.99).

For undetectable viral load, the associations with levels of perceived social support were not 

as strong but in the same direction. Compared to women with Strong perceived emotional 

support, those with Weak perceived emotional support had a 6% decreased risk of having an 

undetectable viral load (aRR 0.94, 95% Confidence Interval (CI) 0.89, 0.99) (Table 2). With 

perceived tangible social support, women with Weak vs. Strong support had a 6% decreased 

risk of having an undetectable viral load (aRR: 0.94, 95% CI 0.89, 0.98). For Wavering vs. 

Strong perceived social support, the associations were not significant (aRR 0.98, 95% CI 

0.93, 1.02, for emotional support, and aRR 0.98, 95% CI 0.93, 1.02, for tangible support).

Discussion

Using LCA to delineate different baseline levels of perceived social support, we showed 

an 8% and 6% decreased risk of optimal ART adherence with weak vs. strong emotional 

and tangible social support among WLWH in the WIHS cohort, respectively. Weak vs. 

strong emotional and tangible social support resulted in a 6% decreased risk of having 

undetectable viral load. This supports findings from other studies; for example, Santos et 

al. showed greater prevalence of mental health disorders among mothers with low vs. high 

levels of perceived social support [27]. Our study, however, suggests an additional unique 

finding, which is that moderately high perceived social support still results in decreased 

risk of optimal ART adherence (6% and 3% with decreased adherence with “Wavering” vs. 

“Strong” emotional and tangible support, respectively). Intuitively, as well as in some prior 

studies, individuals reporting social support “most of the time” may be combined with those 

reporting social support “all of the time”, with the assumption that the two categories are for 

all intents and purposes equal [27]. With our more objective outcome of undetectable viral 

load, there was a 6% decreased risk of having an optimal viral load for “Strong” vs. “Weak” 

emotional and tangible social support, but there was not a significant difference between 

“Strong” vs. “Wavering” social support. Our findings suggest the need to explore further 

whether there is a difference between individual perceived social support “all of the time” 

vs. “most of the time.”

These findings deserve further exploration with individuals who have a broader and more 

diverse social support experience in order to better inform interventions designed to 

promote social support among individuals with chronic illnesses. In prior efforts to develop 

social support interventions, investigators have suggested the need to better understand 
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and consider appropriate support intensity; in a meta-analysis of psychosocial support 

interventions for WLWH, Beres et al. discussed the need to better delineate the length 

and intensity of interventions being evaluated [40–42]. As more and more models are testing 

the utility of using peers as clinic or community based support for HIV testing, linkage and 

retention, better quantification of the level or intensity of support that will be most effective 

is crucial [43, 44].

Our study has several limitations. First, we assessed perceived social support as a baseline 

exposure and compared it with subsequent HIV care outcome ascertainment. Given chronic 

illnesses such as HIV/AIDS requiring complex and long-term care, it might be helpful 

for some intervention strategies to explore if there is a bidirectional relationship between 

social support and HIV care outcomes. In addition, we noted very little variation in 

perceived social support over multiple ascertainments in our population; however, it would 

be interesting to assess classes of social support as measured over a longer period of 

time in a future study. Second, the WIHS cohort is unique in that the WIHS sites may 

in and of themselves be a source of support to these women, many of whom have 

maintained relationships with their sites for several decades. Thus they may have a stronger 

perceived social support than the general population. It will be important to explore the 

importance of social support level or intensity among other key populations. Third, the 

posterior probabilities of being in the Wavering class were lower than the other classes in 

our population, ranging from 60–83%. Researchers have suggested a cut-off of 70% for 

assignment to a particular class [45]; we elected to keep all questions as representative of 

class membership given the relatively high fit statistics and entropy of our models. However, 

further research is needed to establish the true nature of “Wavering” social support.

Our study suggests differential effects of levels of perceived social support on ART 

adherence and undetectable viral load among WLWH; although the magnitude of the 

differences were small, we do believe this warrants further investigation. We encourage 

future studies to further delineate the appropriate duration and intensity of social support 

that may be needed to improve HIV care. Interventions to promote social support may need 

to differentiate the levels of social support that are being provided (i.e., telephone-based 

peer support vs. more intense mentoring programs), and fully evaluate the differential effects 

of levels of social support intensity. Promotion of interventions that provide the necessary 

level of social support to individuals living with HIV may be an important component to 

improving HIV care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Posterior Probabilities of Response Categories “Strong, All of the time”, “Wavering, Most of 

the time” and “Weak, None to Some of the time” for Classes of Perceived Emotional Social 

Support
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Fig. 2. 
Posterior Probabilities of Response Categories “Strong, All of the time”, “Wavering, Most of 

the time” and “Weak, None to Some of the time” for Classes of Perceived Tangible Social 

Support
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Table 1

Baseline characteristics of women living with HIV enrolled in the WIHS included in this analysis (N = 1,707)

Characteristic Number Percent

Age
< 40 years 346 20.3

 40—< 50 years 624 36.6

 ≥ 50 years 737 43.2

Race/Ethnicity*
NH-Black/African American 1234 72.3

 NH-White/Other 232 13.6

 Hispanic/Latina 241 14.1

Enrollment Wave
Wave 1 (1994–95) 534 31.3

 Wave 2 (2001–02) 368 21.6

 Wave 3 (2011–12) 219 12.8

 Wave 4(2013–15) 586 34.3

Income (N = 1,640)
< $24,000 per year 1233 75.2

 ≥ $24,000 per year 407 24.8

Employment (N = 1,704)
Employed 552 32.4

 Not employed 1152 67.6

Depressive Symptoms (N = 1,690)
≤ 15 CESD Score 1171 69.3

 ≥ 16 CESD Score 519 30.7

Insurance Status (N = 1,705)
Currently insured 1620 95.0

 Currently not insured 85 5.0

Residential Stability (N = 1,705)
Stable 1631 95.7

 Unstable 74 4.3

Alcohol Abuse (N = 1,706)
Yes 207 12.1

 No 1,499 87.9

Illicit Drug Use (N = 1,705)
Yes 391 22.9

 No 1,314 77.1

Adherence (N = 1,540)
≥ 95% 1290 83.8

 < 95% 250 16.2

Viral Load (N = 1,654)
Undetectable (> 20 copies/mL) 1095 66.2

 Detectable (≥ 20 copies/mL) 559 33.8

*
NH Non-Hispanic
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Table 2

Adjusted relative risk of optimal art adherence and undetect- able viral load with varying levels of perceived 

social support

Adjusted relative risk 95% Confidence interval

Optimal Adherence

Emotional Social Support

 Strong Ref –

 Wavering 0.94 0.89, 0.96

 Weak 0.92 0.89, 0.96

Tangible Social Support

 Strong Ref –

 Wavering 0.97 0.94, 0.99

 Weak 0.94 0.91, 0.97

Undetectable Viral Load

Emotional Social Support

 Strong Ref –

 Wavering 0.98 0.93, 1.02

 Weak 0.94 0.89, 0.99

Tangible Social Support

 Strong Ref –

 Wavering 0.98 0.93, 1.02

 Weak 0.94 0.89, 0.98

Bold denotes statistical significance, p < 0.05

*
Adjusted for age, baseline optimal ART adherence/viral load, employment, income, depressive symptoms, insurance status, residential stability, 

alcohol abuse, and illicit drug use

AIDS Behav. Author manuscript; available in PMC 2022 January 27.


	Abstract
	Introduction
	Methods
	Exposure
	Outcome
	Covariates
	Statistical Analysis

	Results
	Discussion
	References
	Fig. 1
	Fig. 2
	Table 1
	Table 2

