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Abstract

Though life expectancy of people living with HIV (PLHIV) is now comparable to that of HIV-

negative persons, their health-related quality of life (HRQoL) lags behind. Lower HRQoL among 

PLHIV may vary meaningfully, shaped in part by social factors, including stigma. Using data 

from Positive Voices, a national cross-sectional probability survey of adults ≥ 18 years living with 

HIV and accessing HIV care services in England and Wales (N = 4,422), we conducted latent 

class analysis on responses to a HRQoL measure (problems with mobility, usual activities, self-

care, pain/discomfort, anxiety/depression) to identify HRQoL patterns, followed by multinomial 

logistic regression to examine relationships between HRQoL classes and a 4-item measure of 

HIV-related stigma and discrimination in health care. Four classes emerged: All Problems (18% 

prevalence); Pain and Distress (18%); Pain and Mobility (9%); No Problems (55%). Scale scores 

of HIV-related stigma and discrimination in health care were positively, significantly associated 

with membership in the All Problems (adjusted odds ratio [aOR] = 2.05; 95% confidence interval 

[CI] = 1.85, 2.28), Pain and Distress (aOR = 1.56; CI = 1.41, 1.73), and Pain and Mobility 

classes (aOR = 1.33; CI = 1.16, 1.52) compared to the No Problems class. A similar trend was 

observed for individual stigma and discrimination items. HRQoL among PLHIV in England and 

Wales varies and may be underpinned or exacerbated by HIV-related stigma and discrimination in 

health care. Ensuring stigma-mitigation interventions reach all health care systems/providers and 

emotional support services reach all PLHIV may improve HRQoL for PLHIV.
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In contexts where treatment is readily available and accessible, antiretroviral therapy (ART) 

has transformed HIV into a manageable chronic illness (WHO, 2017). Life expectancy 

among people living with HIV (PLHIV) who are ART-adherent now differs little from 

HIV-negative persons (Nakagawa et al., 2013; WHO, 2017). However, research from high-

income contexts, such as the United Kingdom (UK), demonstrates that health-related quality 

of life (HRQoL) remains lower among PLHIV than HIV-negative persons, regardless of viral 

suppression status (Bing et al., 2000; Miners et al., 2014). HRQoL is a multidimensional 

construct that reflects how health (and health care) affects, and is affected by, quality of life; 

indicates how well a person functions in their life; and characterizes their perceived mental 

and physical wellbeing (Karimi & Brazier, 2016).

While HRQoL among PLHIV has long been used as an indicator in the monitoring and 

evaluation of HIV treatments and interventions (Cooper et al., 2017), there have been few 

targeted efforts focused on improving HRQoL, as much attention and resources have been 

devoted to expanded testing, ART availability, and ART-adherence in accordance with the 

UNAIDS 90–90-90 targets (Joint United Nations Program on HIV/AIDS (UNAIDS), 2014). 

Recognizing this oversight, Lazarus et al. (2016) recently called for adding good HRQoL to 

current targets, noting the needs of PLHIV beyond the treatment cascade.

In 2018, Public Health England (PHE) announced that as of 2017, the UK had achieved 

the UNAIDS 90–90-90 targets ahead of the 2020 deadline, with 87% of all PLHIV in the 

UK being virally suppressed (Nash et al., 2018). Understanding HRQoL in the wake of 

achieving the 90–90-90 targets can reveal domains in need of attention that are distinct from 

but potentially consequential to progress along the HIV treatment cascade (Lazarus et al., 

2016; Safreed-Harmon et al., 2019) and can ultimately contribute to improving the HRQoL 

of PLHIV overall, which remains a focus of England’s National Health Service Outcomes 

Framework and the British HIV Association Standards of Care (BHIVA, 2018). For PLHIV 

in the UK who are virally suppressed, improving HRQoL could support sustained viral 

suppression, keeping people well for longer; for those who are not virally suppressed, 

improving HRQoL could reduce barriers to their successful progression along the HIV 

treatment cascade. For both groups, improving HRQoL could support not only physical 

health, but also mental and social health, and the overt focus on HRQoL could effectively 

communicate to PLHIV that their overall wellbeing – not just their viral load – matters.

Ensuring optimal HRQoL requires cross-cutting action, but a focus on stigma and 

discrimination is paramount given that these experiences are closely intertwined with 

HRQoL (Marsicano et al., 2014; Nöstlinger et al., 2014; Stigma Index UK, 2016). Stigma 

and discrimination related to HIV status in particular have been linked to HRQoL among 

PLHIV in multiple high-income countries (Nobre et al., 2018; Reinius et al., 2018; 

Rydström et al., 2016). Moreover, a recent meta-analysis found that HIV-related stigma and 

discrimination were associated with greater depression and anxiety, lower social support, 

lower access to and use of health and social services, poorer physical health, and lower ART-
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adherence (Rueda et al., 2016). HIV-related stigma and discrimination in the health care 

setting may be especially consequential, given the extent to which PLHIV interact with and 

rely on health care systems for survival and the management of multiple physical and mental 

health comorbidities (Guaraldi et al., 2019; Safreed-Harmon et al., 2019). Such experiences 

may discourage PLHIV from staying engaged in HIV treatment or from accessing other 

types of necessary care, which may hasten HIV disease progression and leave other 

conditions untreated (Rueda et al., 2016; Sweeney & Vanable, 2016). Furthermore, the 

cumulative effect of stigma and discrimination can negatively impact physical and mental 

health, which may further complicate HIV care and HRQoL (Hatzenbuehler et al., 2009; 

Lick et al., 2013; Logie & Gadalla, 2009).

The above literature aligns with the HIV Stigma Framework, which posits that the stigma of 

HIV can impact health outcomes of PLHIV through multiple stigma mechanisms, including 

enacted and anticipated stigma (Earnshaw & Chaudoir, 2009). Enacted stigma refers to acts 

of prejudice or discrimination that one believes are due to a stigmatized identity/attribute 

(Herek, 2007), while anticipated stigma refers to the degree to which one expects to be 

stigmatized by others (i.e., experience prejudice, discrimination, and stereotyping) due to 

a particular stigmatized identity/attribute (Earnshaw & Quinn, 2012; Quinn & Chaudoir, 

2009). Anticipated stigma may include affective (e.g., fear) as well as behavioral (e.g., 

avoidance) responses to stigma (Furukawa et al., 2020; Maksut et al., 2020; Reisner et al., 

2015; Ricci & Dixon, 2015). Enacted and anticipated HIV-related stigma have both been 

linked to mental distress, such as depression and anxiety (Algarin et al., 2020a; Peltzer & 

Pengpid, 2019; Rice et al., 2019), and physical health and functioning (Algarin et al., 2020b; 

Parcesepe et al., 2020; Peltzer & Pengpid, 2019; Reinius et al., 2018).

To meet new goals of improving the quality of life and psychosocial wellness of PLHIV, 

a better understanding of the nature of HRQoL and the factors which shape it are 

needed. Because HRQoL encompasses multiple physical and mental health domains, diverse 

experiences of HRQoL may exist, requiring a more nuanced approach to identifying HRQoL 

types and how these relate to stigma and discrimination (Karimi & Brazier, 2016). Summary 

scores and other traditional approaches to analyzing HRQoL cannot capture how patterns of 

diverse combinations of HRQoL problems may be experienced or heterogeneous subgroups 

of experiences of HRQoL that may be differentially related to stigma and discrimination 

(e.g., Biraguma et al., 2018; Emuren et al., 2018; Lédo et al., 2018; McGowan et al., 

2017). The purpose of these analyses was to identify patterns of HRQoL among PLHIV 

in England and Wales and determine the extent to which these patterns were associated 

with HIV-related health care stigma and discrimination. We hypothesized that multiple, 

distinct patterns of HRQoL among PLHIV in this sample would emerge, reflecting lifestyle, 

physical, and mental health needs that differ according to each unique HRQoL pattern. 

Further, we hypothesized that HIV-related stigma and discrimination would be positively 

associated with any patterns that were indicative of compromised HRQoL, with the strength 

of the associations differing according to stigma type (i.e., greater associations for enacted 

versus anticipated stigma) and each unique HRQoL pattern.
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Method

Study Sample

Data were drawn from Positive Voices, a national cross-sectional probability survey of adults 

18 years and older living with HIV and accessing HIV care services in England and Wales. 

Recruited through random sampling, 4,422 PLHIV (5.3% of diagnosed PLHIV in England 

and Wales) from 73 HIV clinics were invited to complete the anonymous, self-administered 

survey on paper or online. The survey included sections related to HIV diagnostic setting 

and treatment; quality of life, health, and wellbeing; experience with health systems, care, 

and services; sex and relationships; lifestyle risk behaviors; stigma and discrimination; 

housing, work, and finances; and met and unmet needs (Kall et al., 2020). CD4-count data 

were obtained through data linkage with PHE surveillance records. Detailed methods have 

been described elsewhere (Kall et al., 2020). Positive Voices was approved by the Health 

Research Authority and the London Harrow National Health Services Research Ethics 

Committees. The current secondary analysis of deidentified data was considered exempt 

from review by the Johns Hopkins University Institutional Review Board.

Measures

The EuroQol-5D-5L (EQ-5D-5L), a five-item non-HIV-specific scale that assesses physical 

and mental health, was used to measure HRQoL: mobility (walking), self-care (washing 

and dressing), usual activities (work, study, housework, family or leisure activities), pain or 

discomfort, and anxiety or depression (Buchholz et al., 2018; EuroQol Group, 1990; Janssen 

et al., 2018). Using a 5-point Likert response option (0–4), participants rated the amount 

of difficulty with each of the domains. Higher values were indicative of greater difficulty 

or symptom severity. Responses for each item were dichotomized as no problems with 

the activity/condition (coded 0) versus any problem with the activity/condition (a response 

of 1–4 recoded as 1) to improve interpretability and estimability, as numerous parameter 

estimates were indeterminable and set at boundary values when indicators were modeled 

with all five response options (likely due to small values for some response options).

Four items were selected from the HIV Stigma Index to assess stigma and discrimination 

related to HIV in the health care setting (Stigma Index UK, 2016). The question – “Because 

of your HIV status, have you experienced any of the following in a health care setting?” 

– was applied to four different scenarios: (a) “been worried that you would be treated 

differently than other patients,” (b) “avoided seeking health care when you needed it,” (c) 

“been treated differently from other patients,” (d) “felt that you were refused health care 

or delayed a treatment or medical procedure.” Scenarios (a) and (b) reflect anticipated 

stigma in the form of fear and avoidance of health care, while scenarios (c) and (d) reflect 

enacted stigma in the form of discrimination. Response options included “No,” “Yes, in 

the past year,” and “Yes, more than a year ago.” Because we were interested in links 

between HRQoL and stigma regardless of recency of exposure, we dichotomized each 

stigma variable by collapsing both affirmative responses into ever (coded 1) versus never 

having had the experience (coded 0). We also summed responses across items to arrive at 

a composite score ranging from 0–4, to reflect changes in the likelihood of HRQoL class 

membership per unit increase in experience of stigma and discrimination.
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Statistical Analysis

Missingness was assessed, and participants with > 40% missing on the HRQoL or stigma 

and discrimination scales were excluded. Missing responses among remaining participants 

were imputed with simple mean imputation. Descriptive statistics were calculated for 

sociodemographic characteristics, reported health care stigma and discrimination, and 

reported HRQoL. Cronbach’s alpha was calculated for each scale, and an alpha > 0.70 

was considered indicative of adequate internal reliability.

We used latent class analysis with the 5 HRQoL indicators to detect patterns of HRQoL. 

Latent class analysis is a statistical method for identifying patterns (or classes) by grouping 

individuals according to their responses to a given set of items; patterns in responses to 

observed indicators reflect underlying latent classes by which alike participants may be 

expected to cluster together (Nylund-Gibson & Choi, 2018). While traditional regression 

approaches would be useful for determining independent associations between each 

HRQoL dimension and HIV-related stigma and discrimination, such approaches may mask 

underlying patterns of HRQoL that are differentially related to stigma and discrimination. 

Latent class analysis is the most appropriate method for detecting such patterns, after 

which regression can be performed to assess associations between HIV-related stigma and 

discrimination and each HRQoL pattern identified by the latent class analysis.

To select the best-fitting latent class model, we considered parsimony and several fit 

statistics for models with 2–5 classes, including Akaike’s Information Criterion (AIC), 

Bayesian Information Criterion (BIC), entropy statistic of class delineation, Lo-Mendell-

Rubin (LMR) likelihood ratio test, and bootstrapped likelihood ratio test (BLRT) (Akaike, 

1987; Lo et al., 2001; McLachlan & Peel, 2000; Nylund et al., 2007; Sclove, 1987). After 

model selection, we assessed the conditional independence assumption (i.e., controlling for 

class, indicators within that class are independent of one another) by comparing the observed 

and expected standardized bivariate residuals from the model (Magidson & Vermunt, 2005). 

We assessed estimability of the selected model by considering class-specific sample sizes, 

as relatively small class sizes (e.g., < 9%) can pose problems with estimating parameters, 

though debate remains with regard to what constitutes “small” (Nylund-Gibson & Choi, 

2018). We also checked if any confidence intervals of conditional probabilities overlapped, 

and if any parameters had been set to .0 or 1.0, another possible indication of estimability 

issues. Using the T-rule, we determined that a model with five or fewer classes would be 

potentially identifiable, and we then further assessed identifiability by varying the starting 

values of selected models.

Next, we fit latent class regression of each quality of life class from the selected model 

on HIV-related health care stigma and discrimination, following the Three-Step Maximum 

Likelihood method developed by Vermunt (2010). Each HRQoL class was regressed on the 

full 4-item HIV-related health care stigma and discrimination scale and separately on each 

of the 4 individual items from the scale. Wald tests, with statistical significance set at p < 

.05, and 95% confidence intervals (CI) were calculated and examined. Covariates included 

sociodemographic characteristics and HIV care and treatment variables that were associated 

with HRQoL class membership and HIV-related health care stigma and discrimination. 

Descriptive statistics were calculated in Stata Version 15 (StataCorp, 2015), and latent 

Wiginton et al. Page 5

Stigma Health. Author manuscript; available in PMC 2024 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



class analysis and regression were conducted in Mplus Version 8 (Muthen & Muthen, 1996–

2018).

Results

Sample Characteristics

Of the 4,422 participants who completed the survey, 4 (.1%) were excluded due to 

missing key demographic data. Other excluded participants included 70 (1.6%) who did 

not complete any, plus 14 who completed < 40%, of the HRQoL scale; and 129 (2.9%) who 

did not complete any, plus 111 who completed < 40%, of the stigma and discrimination 

scale. After accounting for overlap, a total of 281 (6.4%) participants were excluded on 

account of missing data. These individuals were significantly more likely to report being 

a cisgender woman compared to a cisgender man; Black African or other ethnic minority 

compared to White British or Irish; straight or heterosexual, asexual, or other sexual identity 

compared to gay or homosexual; educated at the primary or less, upper secondary, or 

technical/vocational level compared to Bachelor’s or postgraduate level; and unemployed or 

economically inactive compared to employed. In addition, participants with missing scale 

data were significantly more likely to report not taking ART and to report being virally 

suppressed but detectable compared to suppressed and undetectable. Of the remaining 4,137 

participants, 215 participant responses (5.2%) were subjected to simple mean imputation: 

110 participants (2.7%) for the HRQoL scale and 105 participants (2.5%) for the stigma 

and discrimination scale, which totaled to 206 (5.0%) after accounting for overlap. These 

participants were more likely to be Black or African, unemployed, heterosexual, and 

cisgender female. Given the low overall level of missingness, we did not expect for simple 

mean imputation to bias our findings; however, we performed a complete-case sensitivity 

analysis for comparison.

Summary statistics for sociodemographic characteristics, HRQoL, and HIV-related health 

care stigma and discrimination are presented in Table 1. The average age was 48 years 

(range = 18–85), with over a third of participants being 45–54 years. More than two thirds 

identified as a cisgender man. Roughly 43% (1,782/4,137) were cisgender, gay, white British 

or Irish men, and about 14% (592/4,137) were cisgender, heterosexual, Black African 

women. Over a third had completed upper secondary education, and nearly two thirds were 

employed (full- or part-time). Ninety-eight percent reported currently taking ART. Of those 

with linked viral load and CD4 information, 80% reported an undetectable viral load and 

70% had a CD4 count > 500 cell/mm3 (43% overall, with 39% missing).

Regarding the HRQoL scale, roughly two thirds of participants (2,665/4,137) reported 

problems in at least one domain, and over 40% (1,717/4,137) reported problems in at least 

two domains. Nearly half of all participants reported problems with pain or discomfort 

(1,881/4,137) and anxiety or depression (2,046/4,137). Over a quarter reported problems 

with mobility (1,108/4,137) and carrying out usual activities (1,173/4,137). More than 1 in 7 

reported problems with self-care (559/4,137). Internal consistency of the scale was adequate 

(α = .82).
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Regarding the HIV-related health care stigma and discrimination scale, over 40% of 

participants (1,662/4,137) endorsed at least one item, and nearly a quarter (990/4,137) 

endorsed at least two items. Over a third reported worry that they would be treated 

differently by providers due to their HIV status (1,445/4,137), including 15% in the past 

year (626/4,137). More than 15% avoided seeking needed care in the past (727/4,137), 

including 9% in the past year (378/4,137). Almost one in five felt they had been treated 

differently compared to other patients as a result of their HIV status (787/4,137), including 

7% (297/4,137) in the past year. One in nine individuals indicated that they had been refused 

care or treatment, or that it had been delayed, because of their HIV status (465/4,137), 

including 4.5% in the past year (187/4,137). Internal consistency of the scale was adequate 

(α = .77).

HRQoL Classes

Table 2 displays fit statistics for models with 2–5 classes. The 5-class model produced 

the lowest AIC value (18,172.01), followed by the 4-class model (18,193.53). The 4-class 

model produced the lowest BIC value (18,339.07), which increased with the 5-class model 

(18,355.51). Classification accuracy was high for the 4-class model (entropy = .80; lowest 

classification probability = .71) and mixed for the 5-class model (entropy = .84; lowest 

classification probability = .40). Two of the classes in the 5-class model had relatively low 

prevalence (5% and 8%), compared to one class in the 4-class model (9%). The LMR and 

BLRT indicated that the 4-class model fit the data better than the 3-class model (LMR: LL 

= −9130.54, p < .001; BLRT: LL = −9130.54, p < .001), and that the 5-class model fit better 

than the 4-class model (LMR: LL = −9073.76, p < .05; BLRT: LL = −9,073.76, p < .001). 

LMR and BLRT log-likelihood values indicated a marginal gain in information with the 

addition of class 5 (+56.78) compared to the addition of class 4 (+211.78).

Taken together, the more parsimonious 4-class model was selected (Figure 1). Observed 

and expected standardized bivariate residuals from the 4-class model were within acceptable 

limits (< 1.96), suggesting that the conditional independence assumption was met. Class-

specific sample sizes ranged from n = 384 to n = 2,294. The conditional probability of 

problems with mobility for class 3 was set at 1.0. Parameter estimates did not change after 

running the model numerous times with different starting values.

Table 3 shows the conditional probabilities of endorsing each HRQoL indicator separately 

by class. The first class was labeled “All Problems” (18% prevalence; n = 729), as it featured 

a high probability of endorsing all HRQoL indicators (.71 - .99). Class 2 was named “Pain 

and Distress” (18% prevalence; n = 730), as it featured a high probability of endorsing 

problems with pain or discomfort (.64) and anxiety or depression (.86), but a low probability 

of endorsing problems with the other HRQoL indicators (≤ 0.37). Class 3 was named “Pain 

and Mobility” (9% prevalence; n = 384), as it featured a high probability of endorsing 

problems with mobility (1.00) and pain or discomfort (.87), a low probability of endorsing 

problems with self-care (.05), and a relatively equal probability of endorsing problems with 

usual activities (.48) and problems with anxiety or depression (.53). Class 4 was labeled 

“No Problems” (55% prevalence; n = 2,294), as it included a low probability of endorsing 

problems across any of the HRQoL indicators (≤ .25).
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HRQoL Classes and HIV-Related Health Care Stigma and Discrimination

Bivariate associations between each class and HIV-related stigma and discrimination in 

health care are presented in Table 4. Modeling the full 4-item scale as the exposure found 

a one-unit increase in stigma and discrimination to be significantly associated with higher 

odds of membership in the All Problems class (OR = 1.71; CI = 1.58, 1.85) and the Pain 

and Distress class (OR = 1.48; CI = 1.35, 1.62) relative to the No Problems class. However, 

stigma and discrimination were not associated with membership in the Pain and Mobility 

class relative to the No Problems class (OR = 1.12; CI = 0.98, 1.29). All individual scale 

items were also associated with higher odds of membership in the All Problems class 

compared to the No Problems class and the Pain and Distress class compared to the No 

Problems class at the p < .001 significance level. Two of the four individual scale items were 

associated with higher odds of membership in the Pain and Mobility class compared to the 

No Problems class at the p < .01 significance level. Overall, associations with the strongest 

magnitude were those related to having been treated differently from other patients and to 

feeling that care or treatment was refused or delayed due to one’s HIV status.

Multivariable associations between each class and HIV-related stigma and discrimination 

in health care are presented in Table 4. All significant bivariate associations retained 

statistical significance when controlling for possible confounders, and all parameter 

estimates increased in magnitude. Modeling the full 4-item scale as the exposure found a 

one-unit increase in stigma and discrimination to be significantly associated with higher 

odds of membership in the All Problems (aOR = 2.05; CI = 1.85, 2.28), Pain and 

Distress (aOR = 1.56; CI = 1.41, 1.73), and Pain and Mobility classes (aOR = 1.33; CI 
= 1.16, 1.52) compared to the No Problems class. All individual scale items were also 

significantly associated with higher odds of membership in the All Problems (aORs = 

3.48–5.92), Pain and Distress (aORs = 2.07–2.90), and Pain and Mobility classes (aORs = 

1.55–2.23) relative to the No Problems class at various significance levels. For the Pain and 

Mobility class, HRQoL as a continuous exposure and two of the individual scale items that 

were not significant in the unadjusted models became significant in the adjusted models. 

Overall, associations with the strongest magnitude were those related to having been treated 

differently from other patients and to feeling that care or treatment was refused or delayed 

due to one’s HIV status.

In our complete-case sensitivity analysis, a 4-class solution also emerged as the best-fitting 

model, with each class resembling its counterpart in the main analysis, with the exception of 

slight differences in expected class prevalences. Regarding the adjusted parameter estimates 

in the regression model, 13/15 (87%) were comparable to those found in the main analysis, 

with no change in inference, while 2/15 (13%) notably changed: Having worried that one 

would be treated differently due to one’s HIV status was marginally rather than strongly 

associated with membership in the Pain and Distress class (aOR = 1.42; CI = 0.99, 2.04; p = 

0.055) relative to the No Problems class, and having avoided seeking needed health care was 

not associated (rather than associated) with membership in the Pain and Mobility class (aOR 
= 1.34; CI = 0.73, 2.45) relative to the No Problems class (not displayed).
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Discussion

In this study, we explored HRQoL patterns among PLHIV and their relationship with HIV-

related stigma and discrimination in the health care setting. We identified four latent classes 

of HRQoL among PLHIV in England and Wales. Compromised HRQoL was common, with 

nearly half of our sample expected to fall in a class with some level of HRQoL problems. 

Problems across all physical and mental domains were featured in class 1, and associations 

with HIV-related stigma and discrimination were of strongest magnitude in this class relative 

to the other classes. Mental health and mobility problems distinguished classes 2 and 3 from 

one another, as both classes featured problems with pain or discomfort. Associations with 

HIV-related health care stigma and discrimination were of stronger magnitude in the Pain 

and Distress class compared to the Pain and Mobility class.

Compared to the general population in England, our sample reported lower HRQoL overall 

and across each HRQoL domain (Kall et al., 2020), confirming prior research indicating 

lower HRQoL among PLHIV than HIV-negative persons (Bing et al., 2000; Miners et 

al., 2014). Our findings also reveal heterogeneity with regard to HRQoL among PLHIV. 

Though HRQoL is a multidimensional concept and is commonly assessed as such, HRQoL 

is often reduced to one dimension through the methods used to analyze it or through 

the terms used to describe it (e.g., descriptors such as high/low) (Cooper et al., 2017). 

A prior study that measured HRQoL among PLHIV in the UK approached the construct 

in two ways – the presence of any problems in a HRQoL domain being collapsed into 

one category of ‘functional problems’ and modeling individual HRQoL indicators as 

outcomes – neither of which considered how problems across multiple HRQoL domains 

may cluster together (McGowan et al., 2017). Here, more nuanced patterns of HRQoL 

emerged among PLHIV. PLHIV more often suffer from more multiple morbidities than HIV-

negative persons, including a variety of physical and mental ailments (Brandt et al., 2017; 

Farahani et al., 2017; Guaraldi et al., 2019; Maciel et al., 2018). Since PLHIV represent 

a heterogenous population, they are likely to have different illness experiences with regard 

to these morbidities, resulting in different HRQoL patterns. These results suggest that there 

may be value in taking a more nuanced approach to HRQoL assessment, one in which the 

findings are used to describe the complexity of PLHIV’s experiences and inform tailored 

strategies to reduce stigma and discrimination in the health care setting. Moreover, health 

systems could consider setting HRQoL targets, collecting HRQoL data, devising protocols 

to craft HRQoL patient-profiles, and collaborating with patients to create individualized 

plans for improving HRQoL (Guaraldi et al., 2019; Lazarus et al., 2016; Safreed-Harmon et 

al., 2019).

By demonstrating differential associations with stigma and discrimination by HRQoL class, 

our findings extend prior research that has documented an association between HRQoL 

and HIV-related stigma and discrimination in the health care setting (Reinius et al., 2018; 

Rydström et al., 2016). Importantly, our study adds the extent to which dissimilar patterns 

of HRQoL may be differentially related to such stigma and discrimination. We show that, 

despite all HRQoL classes being associated with stigma and discrimination, the strength 

of the association differed greatly by class. For the All Problems class, which by far 

had the strongest association with HIV-related health care stigma and discrimination, this 
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may be partially explained by the number of problems reported. PLHIV with a wider 

variety of health issues, including HIV-related and non-HIV-related health issues – as was 

likely the case for those in the All Problems class – interact with the health system much 

more extensively and frequently than those with fewer health issues (Guaraldi et al., 2019; 

Kendall et al., 2014; Maciel et al., 2018; Schouten et al., 2014). This higher frequency 

of interactions with a wider range of providers yields more opportunities to be exposed 

to stigma and discrimination, especially if stigma-mitigation efforts have not reached all 

health care and service providers, as may be the case for non-HIV specialist providers, 

such as general practitioners and dentists (Okala et al., 2018; Stigma Index UK, 2016). 

In addition to targeting general practitioners and dentists, stigma-mitigation interventions 

could be extended to other non-HIV specialist providers who practice in areas that may be 

frequented by PLHIV, including hepatology, endocrinology, orthopedics, psychology, and 

physiatry. Finally, our results underscore the potential impact of concerted efforts to support 

PLHIV with multiple morbidities and prior experiences of stigma and discrimination. Our 

recommendations align with those put forth by the British HIV Association Standards 

of Care, which encourage training all health care (including HIV-specialist and non-HIV 

specialist providers) and social service providers on treating PLHIV, identifying and 

addressing stigma faced by PLHIV, and making recourse for reporting stigma available to 

PLHIV (BHIVA, 2018). Current patient experience surveys, which are used to assess patient 

(PLHIV) satisfaction with providers, could be enhanced by including HRQoL and stigma 

measures (BHIVA, 2018).

Notably, the All Problems class and Pain and Distress class were more strongly linked to 

HIV-related health care stigma and discrimination than the Pain and Mobility class. This 

could be explained by the presence of mental health problems in both classes. Research has 

shown how stigma leads to increased risk of mental distress for people with a minority status 

in multiple high-income contexts, including the UK (Hatzenbuehler, 2009; Hatzenbuehler & 

Pachankis, 2016; Kneale et al., 2020; Meyer, 2003; Schulman & Erickson-Schroth, 2019; 

White et al., 2019). Many participants in our sample must manage not only the stigmatized 

status of being HIV positive, but also that of being a sexual, ethnic, and/or other minority. 

Intersecting stigmas may increase risk for mental distress even more (English et al., 2018; 

Jackson-Best & Edwards, 2018; Price et al., 2019; Shangani et al., 2020). Therefore, the 

featuring of mental health problems in the All Problems class and Pain and Distress class 

may reflect having had more frequent or impactful experiences with HIV-related health care 

stigma and discrimination in the past. Future research may consider exploring the extent 

to which HRQoL patterns among PLHIV differ across other characteristics, such as gender 

identity, sexuality, and ethnicity.

These findings should be interpreted in light of several limitations. The EQ-5D-5L is a 

brief, generic measure, and while it yielded some diversity in HRQoL patterns, a longer 

or HIV-specific instrument designed for PLHIV that assesses more domains may reveal 

more nuance and diversity in HRQoL patterns. Relatedly, two of the items were double-

barreled, asking participants if they experienced “pain or discomfort” or had felt “anxious 

or depressed.” Participants endorsing one or the other or both may vary from one another in 

ways that could not be captured, though anxiety and depression are common comorbidities 

(Brown et al., 2001; Lamers et al., 2011). Only four items were used to assess stigma 
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and discrimination experiences in health care settings. Increasing the number of items 

and the diversity of stigma experiences including anticipated, perceived, and intersectional 

stigmas could provide additional insight into the relationships examined here. Further, 

we summed these responses to arrive at a composite score of stigma and discrimination; 

however, summing stigma and discrimination experiences in such a manner, particularly 

ones that differ in type (enacted versus anticipated), may not accurately capture their 

operative properties. Causality between HRQoL class membership and HIV-related health 

care stigma and discrimination cannot be established because the data are cross-sectional. 

While the identifiability of the 4-class model cannot be guaranteed, the fact that the same 

parameter estimates emerged with varying starting values suggests the model is identifiable. 

Several confidence intervals of the conditional probabilities overlapped, indicating potential 

concerns with estimability, though the majority were fairly narrow, indicating precision. 

Moreover, though the conditional probability of problems with mobility for class 3 was 

set at the boundary value of 1.0, this was in the expected direction. Finally, though the 

original sample was representative of PLHIV receiving HIV care in England and Wales, 

>5% were excluded due to missing data, and data were imputed at the item level for a small 

subset of remaining participants. Both groups of participants significantly differed from 

retained participants across multiple sociodemographic characteristics, possibility resulting 

in the sample’s no longer being representative of PLHIV receiving HIV care in England 

and Wales, reducing the generalizability of the findings. Despite these limitations, our study 

utilized a large population of PLHIV engaged in HIV care in England and Wales to extend 

prior research with PLHIV by documenting different patterns of HRQoL that warrant further 

investigation and unique solutions.

The UK is a world leader in the HIV response. Despite this achievement, PLHIV in England 

and Wales continue to experience compromised HRQoL, which varies across physical 

and mental domains. HIV-related health care stigma and discrimination may underpin 

or exacerbate HRQoL problems and could threaten HIV treatment progress made thus 

far. These findings call for greater consideration of the diverse needs of PLHIV and 

tailored interventions to improve quality of life. Future research is needed to explore the 

extent to which these and other patterns of HRQoL among PLHIV exist, determine other 

possible contributing factors to the emergence of such patterns, and develop and implement 

interventions to address them. Through systematic, nuanced monitoring of HRQoL, stigma-

mitigation across HIV- and non-HIV care institutions, and increased support for PLHIV with 

multiple morbidities, HRQoL among PLHIV can be improved.
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Figure 1. 
Conditional probabilities (y-axis) of HRQoL indicators (x-axis) by HRQoL class among 

PLHIV in England and Wales, 2017 (N=4,137)
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